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1.  The  objectives  of  this  study  were  to: 

•    a.     Develop  a  concept  for  employment  of  AV-3A  aircraft 
aboard  suitable  Navy  Sea  Bases. 

b.  Develop  a  concert  for  shore  based  emrloyment  of  the 
AV-8A. 

c.  Determine  changes  required  to  the  Marine  Command  and 
Control  System  in  order  to  employ  effectively  the  AY- 8 A . 

2.  The  objectives  of  the  study  have  been  achieved.  It 
should  be  noted  that  this  study  is  not  exhaustive  in  its 
analysis  but  is  rather  a  preliminary'  analysis  in  the 
continuing  development  of  AY-8A  operational  concepts. 

3-     The  results  of  the  study  are  concurred  in  subject  to 
the  understanding  that  the  methods  of  employment  of  the 
AV-8A  described  herein  are  feasible  methods  only.  These 
concepts  of  operation  for  the  AV-8A  should  not  be  inter- 
preted as  Marine  Corps  Doctrine. 

4.     The  assumptions  used  in  this  study  should  be  reviewed 
carefully  before  the  conclusions  are  applied  to  actual 
AV-8A  operations.     The  conclusions  are  extremely 
sensititive  to  the  follov.'ing  assumptions  which  were  used 
in  the  evaluation  of  sea  based  operations: 

a.  Only  CK-^6  type  helicopters  were  considered. 

b.  Attrition  was  net  included  in  the  analysis. 

c.  Potential  for  delays  and  bottlenecks  was  not 
analyzed.  .  r-%:    V"\  ( 
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d.  Potential  for  interruptions  during  the  landing  of 
initial  assault  elements  v.;as  not  included  in  the  analysis 

5.  The  conclusions  contained  herein  must  therefore  be 
validated  by  actual  operations  before  they  can  be  con- 
sidered suitable  for  planning  and  programming  purposes. 

6.  A  copy  of  this  letter  will  be  affixed  inside  the 
front  cover  of  each  copy  of  the  subject  study  prior  to  ;  .- 
its  distribution, 
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If  the  amphibious  operation  progresses  to  basing  ashore, 
a  Main  Base  will  be  established  during  Phase  Three  to  pro- 
vide full  support  ashore.     The  Main  Base  can  be  expanded  to 
serve  as  an  expeditionary  airfield  for  other  fixed-wing  air- 
craft if  these  also  are  to  be  brought  ashore-     Facilities  and 
Forv;ard  Sites  will  continue  to  be  established  and  relocated 
as  desired  to  support  the  scheme  of  maneuver.     The  desirabil- 
ity and  use  cf  Forward  Sites  is  expected  to  be  limited  by  the 
requirements  for  security  and  logistic  support  and  by  the 
limitations  they  may  impose  on  the  mobility  of  forward  ground 
units.     To  minimize  cost  and  complexity  of  logistic  support, 
AV-8A's  will  routinely  operate  out  of  the  largest  and  most 
complete  tv.se  that  meets  the  response  requirements  of  the 
ground  forces. 

This  concept  of  operation  is  compatible  with  the  Marine- 
Air  Command  and  Control  System.     When  minimum  response  time 
is  paramount,   the  Direct  Air  Support  Center  may  assign  for- 
ward based  AV-SA's  to  be  launched  in  direct  response  to  mis- 
sion requests  from  designated  ground  units. 

This  concept  of  operation  allows  the  AV-8A  to  provide 
responsive  air  support  for  the  ground  forces  in  all  phases 
of  an  amphibious  operation,  to  stage  ashore  early  without 
extensive  base  development,  and  to  improve  the  -responsive- 
ness of  close  air  support. 
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UNITED  STATES  MARINE  CORPS 
Marine  Corps  Development  and  Education  Command 
Cuantico,  Virginia  22134 

Project  No.:     54-69-01   (Tasks  1,   2,  and  3) 

Subject:  AV-8A  Concept  of  Operation  Study, 

Final  Report  (U) 

References:        (a)   CG,  MCDEC  ltr  4  6/GB/RFJ :mbt  of  22  Jul  1970, 

Sub j :     AV-8A  Concept  of  Operations  STudy 
Outline 

(b)  CG,   MCDEC  ltr  4 6/3B/ULM : r j s  of  15  Oct  1970, 
Sub j :     Operational  Concept  for  Employment 
of  AV-8A 

(c)  CMC  Confidential  ltr  AAW-lB:-spl  over  13110, 
Ser:     C060078  of  21  Jul  1970," Sub j:  Oper- 
ational Concept  for  Employment  of  AV-8A  (U) 

(d)  CMC  ltr  AAW-lA-gd  over  3900  of  24  Aug  1970, 
Subj :     AV-8A  Concept  of  Operations 

(e)  CNO/CMC  joint  ltr  OP-05  over  13 110/AAW-lB-spl 
over  13110  of  27  Aug  1970  ,   Subj:  Planning 
and  Prosecution  of  Project  BATTLE  CRY 

SECTION  1.     INTRODUCTION  (U) 


10 1.  (U)  Purpose .  The  purpose  of  this  study,  as  specified 
in  references  (a)  and  (b) ,  is  to  achieve  the  objectives  es- 
tablished for  task  L,   2,  and  3  of  reference  (c): 

a.  Develop  a  concept  for  employment  of  AV-8A  aircraft 
aboard  suitable  Navy  Sea  Bases. 

b.  Develop  a  concept  for  shore  based  employment  of  the 

AV-8A. 

c.  Determine  changes  required  to  the  Marine  Air  Command 
and  Control  System  in  order  "to  employ  effectively  the  AV-8A. 

102.  (U)  Assumptions 

a.     The  following  assumptions  made  in  this  study  were 
specified  in  references   (a)   and   (d) : 

(1)  The  inventory  of  U.S.  Navy  amphibious  shipping 
will  adhere  to  the  projections  of  NPO  72,  and  the  constraint 
of  this  force  level  must  be  considered  in  concept  validation. 

(2)  AV-8A  performance  will  be  as  stated  in  CMC 
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in  CMC  Confidential  msg  231956Z  Doc68  and  CMC  Confidential 
msg  312327Z  Dec68. 


.  (3)     Marine  Corps  aviation  assets,  including  the 
AV-3A,  will  be  according  to  planned,  objectives.  Projections 
for  the  li;75-1980  tine  frame  will  be  used  in  this  study. 

(4)  When  peculiar  AV-8A  aircraft  opera t ibria'i /; . 
maintenance  data  are  not  available,  corresponding  A-4  air- 
craft data  v.'ill  be  considered  representative  for  concept 
purposes . 

(5)  Dual  carriage  of  stores  will  be  available  on 
all  wing  stations. 

(6)  The  Marine  Air  Command  and  Control  System  w^Ll 
be  sufficiently  flexible  to  exploit  the  unique  capabilities 
of  the  AV-8A. 

.  b.     The  following  major  assumptions  were  made  during 
the  development  of  this  study: 

(1)  Performance  of  the  AV-8A  with  the  Pegasus  11 
engine  will  be  as  presented  in  Annex  B. 

(2)  Criteria  for  shipboard  'operation  of  the  AV-8A 
will  be  as  discussed  in  Annex  C. 

(3)  Weapons  effects  will  be  as  discussed  in 

Annex  G . 

103.  (U)   Facts.     The  following  major  factual  data  have  a 
bearing  on  this  study:  . 

a.  Physical  characteristics  of  the  AV-8A  are  as  des- 
cribed in  Annex  E. 

b.  Physical  characteristics  of  Navy  ships  are  as  des- 
cribed in  Annex  C . 

104.  (U)   Discussion .     Because  of  its  unique  vertical  and 
short  take-off  and  landing   (V/STOL)   characteristics,  the 
AV-8A  represents  more  than  the  introduction  of  a  hew  aircraft 
model  into  the  Marine  Corps  inventory.     Optimum  employment  of 
the  AV-8A  necessitates  a  concept  of  operation  which  exploits 
the  features  of  V/STOI.  to  meet  Marine  Corps  mission  require- 
ments.    At  the  same  time ,  the  concept  of  operation  must  be 
compatible  with  the  employment  of  other  aircraft  and  with 
current  and  projected  equipment  and  doctrine.     The  concept 

of  operation  which  follows  in  Sections  2  and  3  was  developed 
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with  these  objectives  in  mind,  considering  the  following 
major  factors; 

a.  Mission  requirements,  developed  in  Annex  A.  The 
requirements  for  AV-8A  support  wore  derived  from  general  con- 
siderations for  a  Marine  Amphibious  Unit   (MAU),  Marine  Am- 
phibious brigade   (MAB) ,  and  Marine  Amphibious  Force   (MAF) . 

b.  Aircraft  characteristics,  described  in  Annex  B. 
Characteristics  of  interest  are  physical  description,  mission 
performance,  and  maintenance  and  reliability. 

c.  Ship  compatibility ,  discussed  in  Annex  C.  This 
annex  establishes  capabilities  of  various  ships  to  support 
AV-8A  operations. 

d.  AV-8A  basing,  discussed  in  Annex  D 
afloat  and  ashore  are  described,  and  a  basin< 
veloped  for  the  spectrum  of  possible  bases. 

e.  Command  and  control  procedures,  developed  in  Annex 
E„     AV-8A  operations  are  considered  in  the  context  of  the 
Marine  Air  Command  and  Control  System. 

f .  Logistic  support,  discussed  in  Annex  F.  Require- 
ments for  logistic  suppcrt  of  the  7iV-8A  basing  concept  are 
developed . 

g.  Weapons  effectiveness,  discussed  in  Annex  G.  Weap- 
ons effectiveness  and  selection  are  developed  for  the  AV-8A. 

105.      (U)  Conclusions 

a.  AV-8A  can  be  operated  from  LPH  and  LHA  amphibious 
ships,  at  some  reduction  in  space  normally  available  for  hel- 
icopters anu  for  landing  force  supplies,  as  v;ell  as  from  CVA 
and  CVS  aircraft  carriers.     (Annex  C) 

b.  Other  nonaviation  ships  may  be  used  for  dispersal 
at  sea,      (Annex  C) 

c.  Flexibility  during  employment  of  the  AV-8A  ashore 
can  be  achieved  by  providing  the  capability  to  establish 
Forward  Sites  for  austere  forward  basing,  Facilities  for 
limited  logistic  saynort,  and  a  Main  Base  for  complete  logis- 
tic support  ashore,  depending  on  the  landing  force  mission 
and  the  tactical  situation.      (Annex  D) 
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203,  (U)  Sea  Rased  Employment.  AV-8A's  v. 
Sea  Bases  and  Sea  Platforms  prior  to  phasi 
necessitated  by  political  or  tactical  cons 
entire  duration  of  an  amphibious  operation 
mission  of  the  AV-8A  will  be  close  air  su;; 
deep  air  support,  armed  reconnaissance ,  he 
defense,  emergency  resupply,  search  and  r^ 
photo  reconnaissance,  and  psychological  wa 
Mission  requirements  developed  in  Anno:-:  A 
below: 


11  operate  trom 
q  ci^horo  or,  when 
derations,   for  the 


air 


isuai  and 
rf aire  missions, 
are  summarized 


a.  Marine  Amphibious  Unit  Operations.     In  the  event 
that  a  CVA  or  CVS  is  not  available  to  support  a  Marine  An- 
phioious  Unit   (MAU) ,  and  because  an  MAti  generally  requires 
significantly  less  air  support  than  can  be  provided  from  a  ^ . 
CVA  or  CVS,  it  is  expected  that  AV-8A'r-  and  helicopters  using 
an  LPH  or  an  LHA  as  a  Sea  Base  can  provide  the  air  support  re- 
quired for  an  MAU .     Since  an  MAU  is  normally  supported  from 
its  Sea  Base,  AV-fifAVs  supporting  the  MAU  mast  be  capable  of 
operating  from  'the  Sea  Base  for  the  duration  of  the  operation. 

b.  Marine  Amphibious  Brigade  Operations .  Depending 
on  the  need  for  and  availability  of  a  CVA  or  Cv'S  to  support 
a  Marine  Amphibious  Brigade   (MAB) ,  AV~S.Vs  may  or  nay  not  be 
the  sole  fixed-wing  aircraft  from  afloat  supporting  the  MAB. 

(1)     When  AV-8A's  provide  th<    sole  support  from 
afloat,  mission  requirements  will  generally  necessitate  a 
full  squadron  of  20  aircraft,  operating  from  LPH  and/or  f.h'A 
Sea  Ba5cs.     Logistic  support  would  be  centralized  aboard  one 
of  the  Bases  in  the  /amphibious  Task  Force.     Sea  Platforms 

would  to  used  as  desired  and  available.  Since  the  MAB  is 
envisioned  as  capable  of  operating  from  Sea  3ascs  or  from 
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ashore  ,  AV-8A's  supporting  the  MAB  must"  be"  capaijle"  of  "Doth 
sea  based  and  shore  based  operations. 


(2)     When  augmenting  other  aircraft  operating  from 
a  CVA  or  CVS,  AV-SA's  may  be  based  on  the  CVA/CV5  or  on  LPH 
or  LKA  Sea  Bases,  as  described  above.     Since  AV-8A's  reduce 
the  space  available  to  helicopters  aboard  the.  LPH  or  LHA,  the 
AV-8A's  can  be  based  on  the  CVA/CVS  when,  a  maximum  helicopter 
capability  is  desired  aboard  the  LPH 1 s  and/or  LKA's.  AV-8A 
operations  aboard  the  CVA/CVS  are  similar  to  other  fixed-wing 
aircraft  operations,  except  that  the  catapults  and  arresting 
gear  are  not  u'-cd,   and  when  phasing  ashore,  the  AV-8A  can  be 
deployed  ashore  before  other  fixed-wing  aircraft. 

c.  Marine  Amphibious  Force  Operations.     A  Marine  Am- 
phibious Force   (MAF)   will  generally  include  one  squadron  of 
20  AV-SA's.     The  AV-SA's  could  be  based  on  a  CVA  or  CVS  when 
maximum  helicopter  capability  is  desired  aboard  the  LPH 1 s 
and/or  LHA's.     However,  LPH  or  LHA  Sea  Bases  may  be  used  to 
support  an  MAF  if  desired,   such  as  in  support  of  independent 
operations,  or  when  the  LPH  or  LHA  is  in  a  more  advantageous 
location  than  the  CVA  or  CVS.     AV-GA's  supporting  an  MAF  will 
be  capable  ot:  rapidly  phasing  ashore  to  provide  more  respon- 
sive close  air  support  for  the  ground  forces. 

d.  Sea  Bases  selected  for  AV-8A  operations  must  be 
selected  for  each  particular  operation  considering: 

(1)  Air  support  requirements. 

(2)  Number  of  AV-8A' s  to  be  assigned. 

(3)  Other  air  support  available. 

(4)  Ships  available. 

(5)  Projected  location  of  ships  and  ground  forces 
during  the  operation. 

(6)  Helicopter  capability  required  aboard- LPH* s 
and/or  LHA ' s . 

(7)  Desired  basing  posture  afloat  and  ashore.  '. 
204.      (C)   Basing  Concept. 

a  .     Sea  Bases . 


(1)     CVA  or  CVS 
CVS  ships  wilJ  follow  the 


Basing  of  AV-BA's  aboard  CVA  or 
practice  for  other  aircraft.  The 
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AV-8A's  will  generally  launch  from  the  catapult  area  using 
short  take-off    (STO)   rather  than  catapult  assist,  and  it  will 
land  in  the  recovery  area  using  rolling  vertical  landing  (RVL) 
rather  than  arresting  v.'ires.     This  procedure  facilitates  in- 
tegration of  AV-8A  operation  on  the  CVA  Or  CVS  and  allows  STO 
payload  to  be  carried. 

(2)     LPH  or  LHA .     The  most  significant  effects  of 
the  AV-8A  basing  on  the  LPK  or  LHA  are  a  reduction  in  deck 
space  available  to  helicopters  and  a  requirement  to  stow, 
assemble,  and  load  aviation  ordnance. 

(a)  Basing  of  AV-8A's  aboard  amphibious  ships 
will  thus  necessarily  reduce  the  maximum  helicopter  complement. 
For  example,   as  shown  in  Annex  C,   basing  six  AV-8A ' s  on  an  LPH 
will  reduce  the  maximum  helicopter  complement  from  27  CH-46 
equivalents  to  18  CII-4  6  equivalents. 

(b)  Ordnance  storage  and  handling  will  require 
that  appropriate  space  aboard  the  LHA  be  designated  for. ord- 
nance handling  if  that  ship  is  to  serve  as  a  Sea  Base..  AV-8A 
ordnance  space  aboard  the  LPH  would  -equire  a  reduction  in 
ship  space  available  for  other  embarked  units,   for  landing 
force  reserve  material,  or  for  other  functions. 

(c)  When  an  entire  squadron  of  AV-8A's  is  to 
be  based  aboard  amphibious  ships,   it  will  generally  -be  desir- 
able to  base  all  the  aircraft  aboard  one  LPH  or  LHA  in  order 
to  minimize  complexity  of  operations  and  duplication  of  sup- 
port.    During  the  ship-to-shore  movement,  AV-SA's  could  be 
dispersed  to  other  ships  if  necessary  to  facilitate  helicop- 
ter offloading  of  units  embarked  on  the  LPH  or  LHA  serving  as 
a . Sea  Base . 

(d)  When  AV-8A's  are  operated  together  with 
helicopters  aboard  an  LPH  or  LHA,  on-call  -AV-SA's  will  operate 
from  the  aft  spots  in  a  VTOL  mode.     To  maximize. ordnance  pay- 
load,  preplanned  missions  can  be  launched  with  STO  deck  run  by 
scheduling  AV-8A  take-offs  between  or  after  helicopter  waves, 
with  proper  planning  to  provide  clear  space  on  the  flight  deck 
during  the  AV-8A  launch.     Variations  of  deck  spotting  is  dis- 
cussed in  Annex  C. 

b.     Sea  Platforms.     Sea  Platforms  may  be  used  for  VTOL 
operations  when  it  is  desired  to  disperse  AV-SA's  from  Sea 
Bases,  or  when  the  Sea  Platform  provides  a  more  advantageous 
position  for  launching  or  recovering  an  AV-SA  mission.  An 
on-call  AV-87\  can  be  positioned  aboard  a  Sea  Platform  and 
maintained  in  condition  for  launch.     Mission  ready  aircraft 
will  normally  be  flown  from  a  Sea  Base  to  a  Sea  Platform  and 


( 


( 


( 


( 


/ 


refueled  to  VTO  launch  weight  at  the  Sea  Platform.     When  AV-8A 
mission  is  recovered  at  a  Sea  Platform,   it  may  be  refueled  for 
the  next  mission  or  for  transfer  to  the  Sea  Base.     As  dis- 
cussed in  Anne:-:  C,   it  is  also  possible  to  position  ordnance, 
ordnance  handling  equipment,  and  personnel  to  rearm  AV-8A's 
aboard  an  LPD  Sea  Platform.     Generally,   however,  servicing 
at  a  Sea  Platform  will  be  limited  to  refueling  and  replenish- 
ment of  demineralized  water. 

205.      (U)   Logistics  and  Support. 

a.  Maintenance . 

(1)  A  Sea  Base  is  capable  of  providing  organiza- 
tional maintenance   (OMA)   and  intermediate  maintenance  (IMA) 
support.     Maintenance  personnel,   equipment,  and  supplies  must 
be  brought  aboard  by  the  AV-8A  unit.     As  discussed  in  Annex  C, 
most  AV-8A  maintenance  activitie  .  will  be  located  in  the  shops 
aboard  Sea  Bases  or  in  vans  brought  aboard  for  maintenance 
support.     When  shipboard  operation  is  to  take  place  for  a 
limited  time,   it  may  be  desirable  to  bring  aboard  enough  line 
replaceable  units   (LRU's)   to  support  shipboard  operations 
rather  than  positioning  IMA  on  the  Sea  Base.     However,  this 
practice  would  necessitate  an  adequate  supply  of  LRU's  and 
would  limit  the  duration  for  which  AV-8A ' s  could  operate 

from  the  Sea  Base. 

(2)  Sea  Platforms  will  not  normally  provide  main- 
tenance support.     However ,   if  the  Sea  Platform  is  to  have  the 
capability  to  turn  around  AV-8A's  for  subsequent  missions, 

the  following  support  must  be  positioned  aboard  a  Sea  Platform 

(a)  Personnel  and  equipment  for  servicing. 

(b)  Capability  to  replenish  demineraiized  wate 

(c)  Ordnance,   loading  equipment,   and  personnel 

b,  Shipboard  Support.       A  ship  serving  as  a  Sea  Base 
will  provide  the  billeting,  mess,  administrative.,  a*nd.  other 
support  normally  provided  for  embarked  aviation  units .  The 
most  significant  AV-8A  support  requirement  is  for  aviation 
ordnance  handling  aboard  LPli  and  LHA  type  ships,   since  these 
ships  now  support  only  helicopters.     Ship  space  must  be  pro- 
vided for  aviation  ordnance  stowage  and  assembly.     Also,  the  - 
ship's  company  must  be  augmented  to  take  on,  assemble,  and 
handle  this  type  of  ordnance  aboard  the  LP  I]  or  LIIA-y  and  liquid 
oxygen  must  be  slowed  and  periodically  replenished.  High, 
purity  liquid  nitrogen  is  required  if  Sidewinder  missiles 

are  carried . 
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TA3LE  2-1.      (U)    TYPICAL  AV-8A  SEA  BASED  CONSUMPTION  FACTORS 


No.   of  AV-8A's 
Sorties  Per  Day 

DAILY  REPLENISH!t£ 


SEA  BASE 

6 
24 


SEA  BASE 

20 

80 


3EA,  PLATFORM 
1 

4-  - 


Ordnance 

38 

S/T 

125 

S/T 

.4 

S/T 

Fuel 

26 

S/T 

88 

S/T 

6,8 

S/T 

(7 ,600 

gal ) 

(25  ,800 

gal) 

(2,000 

gal) 

Water* 

2. 

S/T 

6 

S/T 

3 

S/T 

(480 

gal) 

(1,440 

gal) 

(75 

gal) 

Materials 

1 

S/T 

3 

S/T 

*  Demineralized  water  for  jet  engine  use 


c.     Resuppiy.     For  extended  sea  based  operations,  Sea 
Bases  must  be  resupplied  with  aviation  ordnance,   fuel,  and 
materials.     AV-8A  consumption  factors  are  developed  in  Annex 
F;   typical  daily  consumption  factors  for  Sea  Bases  are  sum- 
marized in  Table  2—1.     A  minimum  of  5-days  replenishment  in- 
terval is  normally  desired  to  avoid  excessive  frequency  of 
resuppiy.     Table  2-1  also  summarizes  consumption  factors  for 
a  Sea  Platform  capable  of  turning  around  four  7W-8A  missions 
per  day,   assuming  that  only  the  guns  are  reloaded  for  each 
mission . 


d.     Helicopter  Support.     Since  there  is  no  routine  re- 
quirement for  helicopter  support  of  sea  based  AV-SA's,   it  will 
generally  be  provided  on  an  "as-required"  basis,  rather  than 
by  permanent  assignment  of  helicopters.     Helicopters  will  be 
required  from  time  to  time  for  ship-to-shore  -  transfer  of  per- 
sonnel and  materials,   to  expedite  delivery  of  high-priority 
spares  and  support  equipment,   and  to  bring  maintenance  teams 
and  equipment  to  a  Sea  Platform  in  order  to  repair  an  unfly- 
able  AV-8A.     When  an  uhflyabie  AV-8A  aboard  a  Sea  Platform 
can  not  be  repaired  by  a  mobile  maintenance  team,-  it  may  be 
lifted  to  the  Sea  Base  by  a  CH-53,  or  by  the  heavy  lift  heli- 
copter projected  for  the  mid-range  time  frame. 

206.      (U)   Command  and  Control.     Procedures  for  command  and 
control  of  sea  ba sed  AV-8 A ' s ,  within  the  context  of  the 
Marino  Air  Command  and  Control  System,  are  detailed  in  Annex 
E.     Existing  communication  facilities  aboard  Sea  Bases  and 
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Sea  Platforms  appear  adequate  to  meet  the  needs  of  A3/-8A 
command  and  control.     The  Helicopter  Direction  Center  (HDC) 
aboard  LPH's  and  LHA's  provides  the  means  to  alert  and  brief 
AV-8A  missions,   and  the  land/launch  nets  aboard  Sea  Bases  and 
Sea  Platforms  will  be  used  to  control  AV-8A  launch  and  re- 
covery . 


207.  (U)  Miss 
bilities  for  v. 
B;  and  effecti' 
in  Annex  G. 


Effectiveness .     AV-8A  mission  payload  capa- 


cious mission  profiles  are  described  in  Annex 
eness  of  various  ordnance  loads  is  discussed 
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SECTION   3.      CONCEPT  FOR  LAND  BASED  OPERATION  (U)- 

301.  (U)   General .     This  section  describes  the  concept  for 
land  based  operation  of  the  AV-8A,   including  operations  from 
a  combination  of  sea  and  land  bases  and  phasing  ashore.  An- 
nexes A  through  G  provide  detailed  information  and  rationale 
for  this  concept. 

302.  (U)   Land  Bases.     The  types  of  AV-8A  bases  are  defined 
and  described  in  Annex  D.     Three  categories  of  land  bases 
are  considered: 

a.  A  Main  Base  is  a  location  ashore  which  can  provide 
all  facilities  and  support  required  for  extended  operation  of 
AV-8A's,   including  maintenance,  personnel,  command  and  control, 
and  all  logistic  support.     The  Main  Base  requires  approximately 
400  to  500  personnel,   77  9  to.^s  of  vehicles  and  equipment,-  and  if 
a  hard  surface  is  not  available,   218,000  square  feet  of  matting. 
Typical  daily  resupply  amounts  to  161  tons  of  ordnance,   26,7  00 
gallons  of  fuel,  and  7  tons  of  materials  for  a  squadron  of  20 
AV-8A's.     A  landing  and  take-off  surface  1,500  feet  long  is 
desired.     Engineer  effort  to  establish  a  Main  Base  will  vary 
with  terrain  and  other  conditions,  as  discussed  ii.  Section  3 

of  Annex  D.     For  example,   if  a  suitable  surface  is  not  avail- 
able, a  Main  Base  could.be  established  on  rou^n..  iper.  terrain 
in  3  days  using  23  pieces  of  engineer  equipment  and  87  men. 

b.  A  Facility  is  a  location  ashore  which  can  provide 
limited  support  for  the  AV-8A,   including  refueling,  limited 
organizational  maintenance,  ordnance  loading,   limited  person- 
nel facilities,  air  operations  support,  and  an  area  for  land- 
ing and  take-off.     A  Facility  is  therefore  capable  of  turning 
around  AV-8A's  for  subsequent  missions.     Backup  logistic  sup- 
port must  be  provided  from  a  Main  Base  or  Sea  Base.     A  Facility 
is  expected  to  operate  6  to  10  aircraft.     It  requires  approx- 
imately 78  to  116  men,   174  tons  of  vehicles  and  equipment,  and 
if  a  hard  surface  is  not  available,    98,200  square  feet  of  mat- 
ting.    Typical  daily  resupply  for  six  AV-8A's  amounts  to  4  8 
tons  of  ordnance,   7,950  gallons  of  fuel,  and  1  ton  of  other 
materials.     The  landing  and  take-off  surface  is  a  strip  at 
least  6GC  feet  long.     Engineer  effort  for  a  Facilitv  is  dis- 
cussed in  Section  3  of  Annex  D.     As  an  example*,  if  a  suitable 
surface  is  not  available,  a  Facility  could  be  established  on 
rough  open  terrain  in  2  days  using  21  pieces  of _ engineer 
equipment  and  76  men.  - 

c.  A  Forward  Site  is  a  location  ashore  which  is  suit- 
able for  landing  and  take-off  of  an  AV-8A.     Mission  ready 
aircraft  can  be  staged  to  a  Forward  Site  from  a  Main  Base  or 
Facility  and  remain  on  ground  alert  at  the  forward  Site. 
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The  minimum  requirement  for  a  Forward  Site  is  a  72  foot  by 
72  foot  surface  for  vertical  landing  and  take-off,  amounting 
to  9  tons  of  AM 6  matting  if  a  suitable  surface  i-s  not  avail- 
able.    As  an  example,  a  Forward  Site  could  be  established  in 
1  day  using  4  pieces  of  equipment  and  19  men. 

303.      (U)   Basing  Concept.     The  three  types  of  bases  ashore 
represent  discrete  levels  of  AV-8A  support  capability.  The 
Main  Ease  provides  full  support,  a  Facility  provides  a  capa- 
bility for  combat  recycling,   and  a  Forward"  Site  accommodates 
mission  ready  aircraft  at  a  forward  location  with  no  support. 
These  bases  may  be  used  to  establish  a  variety  of  basing' 
postures,  varying  in  degree  of  dispersal,     These  bases  also 
represent  steps  in  which  a  Forward  Site  can  be  used  to  estab- 
lish operations  ashore  and  incrementally  expanded  to  a  Facil- 
ity and,  if  desired,  a  Main  Base. 

a.  Main  Base.     A  Main  Base  will  be  established  only 
when  full  support  is  to  be  provided  ashore.     Because  of  the 
amount  of  materials  involved,   it  is  noc  likely  to" be  dis- 
placed once  established  ashore,   and  it  should  be  readily  ac- 
cessible to  the  source  of  supply.     A  Main  Base  also  provides 
support  for  Facilities  and  Forward  Sites  if  these  are  estab- 
lished.    A  base  for  other  fixed-wing  aircraft  or  helicopters  ... 
can  serve  as  an  AV-8A  Main  Base,  and  will  often  do  "so  when 
AV-8A's  are  operated  with  other  aircraft,   in  order  to  utilize 
most  effectively  the  assets  of  a  Marine  Aircraft  Wing., 

b.  Facility.     A  Facility  is  more  readily  established 
and  relocated,  by  helicopter  transport  if  necessary.  However, 
access  by  road  is  desirable  to  reduce  the  impact  on  helicopter 
lift  available  to  the  landing  force.     Logistic  support  must  be 
provided  from  a  Main  Base  or  Sea  Base.  "It  is  expected  that 
AV-8A's  will  be  deployed  to  a  Facility  for  a  period  of  up  to 
several  days  and  then  returned  to  the  Main  Base  or  Sea  Base 
for  maintenance  not  accomplished  at  the  Facility.     The  Main 
Base  is  also  the  source  of  ordnance,  fuel,   spares,   and  support 
equipment.     A  Facility  may  be  established  prior  to  establish- 
ing a  Main  Base  ashore,  or  when  AV-BA's  are  desired  ashore, 
but  the  size  or  duration  of  the  operation  does  not  warrant 
establishing  a  Main  Base,  or  to  provide  a  forward  location 
for  improving  responsiveness,  or  for  dispersal. 

c.  Forward  Site.     A  Forward  Site  can  be  more  readily 
established  at  the  optimum  location  for  maximum  responsiveness, 
in  support  of  ground  units.     However,   it  is  envisioned  that 
use  of  Fo^-ward  Sites  will  be  limited  to  those  situations  where 
dispersal  or  extreme  forward  basing  is  imperative,   since  use 
of  a  Forward  Site  imposes  the  following  limitations: 
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UNCLASSIFIED 

(1)  It  may  be  difficult  to  provide  security  from 
enemy  attack  at  an  extreme  forward  location,  and  this  may  im- 
pose a  burden  on  the  ground  units  being  supported. 

(2)  Ordnance  loads  may  be  .limited  to  pay  loads  for 
vertical  landing  and  take-off  operations. 

(3)  Communication  augmentation  may  be  required  at 
the  Forward  Site. 

(4)  Each  mission  by  an  AV-8A  from  a  Forward  Site 
may  entail  an  additional  sortie  for  deployment  from  the  Main 
Base,  Facility,  or  Sea  Base. 

(5)  If  a  need  for  maintenance  arises  at  a  Forward 
Site,  it  imposes  a  need  to  dispatch  personnel  and  equipment 
from  the  Main  Base  or  Facility,  or  for  retrieval  of  the  7vV-8A 
by  helicopter.  _ 

304.      (U)   Land  Based  Employment .     AV-SA's  may  be  phased 
ashore  from  Sea  Bases  and  Sea  Platforms,  or  they  may  be  flown 
to  the  objective  area.     The  primary  mission  of  the  AV-8A  will 
be  close  air  support;   secondary  missions  include  deep  air 
suport,  armed  reconnaissance,  helicopter  escort,  air  defense, 
emergency  resupply,   search  and  rescue,  visual  and  photo  recon- 
naissance,  and  psychological  warfare.     The  following  concepts 
of  employment  are  based  on  the  mission  requirements  developed 
in  Annex  A : 

a.  Marine  Amphibious  Unit  Operations.     As  discussed  in 
Section  2  of  this  report,   a  Marine  Amphibious  unit   (MAU)  will 
normally  be  supported  from  Sea  Bases.     Hov^ver ,  it  may  be  de- 
sirable in  some  tactical  situations  to  establish  one  or  two 
Forward  Sites  ashore  to  provide  more  responsive  close  air  sup- 
port. .  In  cases  where  presence  ashore  is  desired  and  feasible, 
a  Facility  may  be  established.     It  is  not  envisioned  that" a 
Main  Base  ashore  would  be  established  to  support  an  MAU. 
Hence,  AV-8A's  in  support  of  an  MAU  will  operate  either  from 

a  Sea  Base  ar:d  Sea  Platforms,  or  from  a  combination  of  a  Sea 
Base  and  Sea  Platforms,  or  from  a  combination  of  a  Sea  Base 
and  Forward  Sites   (or  a  Facility)  ashore. 

b.  Marine  Amphibious  Brigade  Operations.     As  discussed 
in  Section  2  of  this  report,  up  to  one  squadron  of  20  AV-8A ' s 
may  be  employed  in  support  of  a  Marine  Amphibious  Br-gade 
(MAB)    in  either  a  sea  based  or  a  land  based  posture,  or  with 
a  comh  '.nation  of  Sea  Bases  afloat  and  Facili-ties  and  Forward 
Sites  ashore.     Generally,  no  more  than  one  Facility,,  one  Main 
Base,   and  two  Forward  Sites  would  be  utilized  at  any  time. 

If  AV'SA's  are  operated  ashore  together  with  other  aircraft, 
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it  will  generally  be  most  efficient  to  establish  one  base 
which  serves  as  the  AV-8A  Main  Base  and  supports  the  other 
fixed-wing  aircraft  and  helicopters,   since  AV-r8A  V/STOL 
operations  are  compatible  with  both. 

c.  Marine  Amphibious  Force  Operations.     It  is  expected 
that  a  Marine  Amphibious  Force   (MAF)   will  generally  include 
one  squadron  of  AV-OA's  and  that  shore  bases  will  be  estab- 
lished in  an  MAF  operation.     Again,  it  will  generally  be  more 
efficient  to  collocate  the  AV-3A  Main  Base  with  a  shore  base 
for  other  aircraft.     The  most  dispersed  posture  would  entail 
a  Main  Base,  two  Facilities,  and  four  Forward  Sites,  but  this 
is  an  extreme  which  is  not  often  likely  to  occur.     One  Facil- 
ity and  two  Forward  Sites,   in  addition  to  the  Main  Base,  are 
considered  more  likely.     In  an  M^F  operation,  where  AV-8A's 
will  be  only  a  fraction  of  the  air  support  element,   the  AV-8A 
may  supplement  other  fixed-wing  aircraft  or  may  be  used  as 

*  '       the  principal  source  of  close  air  support  for  selected  ground 
units.     The  latter  case,   if  applicable,  will  more  effectively 
exploit  V/STOL  characteristics  and  forward  basing  by  reducing 
response  time  through  decentralized  command  and  control,  by 
reducing  flying  time  to  the  target,   and  by  even  closer  inte- 
gration of  the  air  and  ground  elements.  ■ 

305.      (U)   Logistics  and  Support.     Maintenance,  transportation, 
stockage ,   and  deployment  are  discussed  in  Annex  F.     The  fol- 
lowing major  considerations  apply  in  supporting  AV-8A  opera- 
tions : 

a.  Engineer  support  must  be  provided  for  base  construc- 
tion.    Division  engineers  will  build  the  Forward  Sites f  where- 
as Force  engineers  or  Mobile  Construction  Battalions  would  be 
utilized  to  expand  the  Forward  Site  or  construct  Facilities 

«i>      and  Main  Bases.     Site  selection  criteria  should  be  established 
for  the  operation. 

b.  The  Headquarters  and  Maintenance  Squadron  and  Marine 
Air  Base  Squadron  of  the  Marine  Aircraft  Group  must  be  pro- 
vided with  the  necessary  equipment,  materials,  and  personnel 
to  establish,  operate,  and  support  the  AV-8A  Main  Base, 
Facilities,  and  Forward  Sites  once  constructed. 

c*     Vehicle  and  helicopter  support  must  be  arranged. 
Resupply  transportation  requirements  should  be  met  on  a 
routine  basis. 

d.  Adequate  stocks  and  resupply  schedules  must  be  es- 
tablished . 

e.  Embarkation  and  ship-to-shore  movement  must  be 
^  planned. 
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TABLE  3-1.  (U) 

AV-8A  LOGISTIIC  FACTORS 

ITEM 

MAIN  BASE 

FACILITY 

No.   cf  AV-SA's 

20 

6-10 

Sorties  Per  Day 

80 

24-40 

No.  of  Personnel 

400-500 

78-116 

Ordnance,   S/T  Per  Day 

161 

48-80 

Fuel,  "Gallons  Per  Day 

26,700 

7,950-13,200 

Materials,   S/T  Per  Day 

7 

1 

Equipment,  S/T* 

124 

26 

Vehicles  and  Towed  Units 

474 

14  8 

Matting,  S/T** 

239 

102 

*  Shelters,   support  equipment,   and  materials 
**  If  appropriate  surface  is  not  available. 

f.     Logistic  planning  factors  for  a  Main  Base  and  Facil- 
ity are  summarized  in  Table  3-X. 


306.  (U)   Command  and  Control.     Procedures  for  command  and 
control  of  the  AV-8A  during  each  phase  of  an  amphibious  oper- 
ation are  described  in  Annex  E.     These  procedures  are  within 
the  context  of  the  Marine  Air  Comma* d  and  Control  System,  and 
do  not  necessitate  significant  changes  to  that  system.  When 
minimum  response  time  is  paramount,  the  Direct  Air  Support 
Center  may  assign  7^V-8A's  on  ground-alert  at  a  Facility  or 
Forward  Site  to  be  launched  in  direct  response  to  mission  re- 
quests from  a  designated  ground  unit. 

307.  (U)   Mission  Effectiveness.     AV-8A  pay load  capabilities 
are  described  in  Annex  B,  and  effectiveness  of  various  ord- 
nance loads  is  discussed  in  Annex  G. 
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SECTION"   4.      RELATED  STUDIES  (U) 

401.  (U)   Purpose .     This  section  identifies  the  impact  of 
AV-CA  introduction  on  current  and  future  studies.  Because 
the  AV-8A  introduces  a  new  type  of  aircraft  and  a  new  concept 
of  operation,  this  impact  is  expected  to  be  extensive.  Three 
areas  are  addressed: 

a.  Impact  on  Baseline  Studies  in  the  functional  areas 
of  combat , 

b.  Recommended  areas  for  additional  study  related  co 
AV-8A*  s. 

c.  Implications  for  future  Marine  Corps  requirements. 

402.  (U)    Impact  on  Ba-eiine  Studies.     7a  Baseline  Study  is 
defined  as  a  study  addressing  or:e_  of  the.  five  functional  areas 
of  combat.     Since  each  of  these  areas  is  affected  by  introduc- 
tion of  the  AV-8A,   it  will  have  to  be  considered  in  planning 
and  executing  any  Baseline  Study.     The  impact  is  best  estab- 
lished by  addressing  each  functional  area. 

a.  Mobility.     The  capability  for  forward  basing  of  the 
AV-8A  greatly  enhances  the  mobility  of  landing  force  air  sup- 
port for  purposes  of  responsiveness,  dispersal,  concealment, 
rapid  change  in  posture,  and  phasing  ashore.     On.  the  other 
hand,  establishing  and  resupplying  AV-8A  bases  absorbs.,  some 
of  the  mobility  assets   (helicopters  and  vehicles)   of  the 
landing  force.     If  Forward  Sites  are  to  bev established ,  the 
necessity  to  establish  and  maintain  security  may  also  limit 
the  mobility  of  the  supported  ground  units.     And  when  AV-8A's 
are  based  aboard  amphibious  ships,  the  r^bcr  of  helicopters 
which  can  operate  from  those  ships  is  reduced.  Quantitative 
mobility  asset  requirements  are  developed  in  Annex  F,  and 
impact  of  the  AV-8A  on  ship  based  helicopter  operations  is 
discussed  in  Annex  C. 

b.  Fire  Support.     The  AV-8A  will  generally,  fulfill  fire 
support  requirements  currently  met  by  conventional  jet  attack 
aircraft.     However,  the  greater  responsiveness  of  forward 
based  AV-8A*s  to  close  air  support  mission  requests  and  the 
capability  to  utilize  the  AV-8A  in  tactical  situations  where 
other  fixed-wing  aircraft  can  not  now  be  accommodated  may 
dictate  some  re-examination  of  target  allocations  among  fire 
support  systems.     The  effectiveness  of  AV-8A  delivered  ord- 
nance is  discussed  in  Annex  G. 

c.  Logistic  Support.     Landing  force  composition  and 
organization  will  be  affected  by  the  engineer--  support 


requirements  developed  in  Annex  D ,  the  logistic  requirements 
developed  in  Annex  F,  and  the  capability  of  the  AV-8A  to  oper- 
ate vith  limited  logistic  support  ashore  when  supported  from  a 
Sea  Base.  The  AV-8A  is  particularly  compatible  with  the  pro- 
posed Seaborne  Kobi le  Logistic  System,  concept.  Future  studies 
of  expeditionary  airfields  must  consider  the  AV-8A  basing  con- 
cepts and  requirements. 

d.  Command  and  Control.     Since  the  AV-&A  Will  operate 
within  the  Marine  Air  Command  and  Control  System,  any  study 
of  that  system  must  include  consideration  of  AV-8A  command 
and  control  as  discussed  in  Annex  E.     Me^ns,  procedures,  and 
equipment  will  have  to  be  defined  if  the  automation  planned 
for  the  Marine  Air  Command  and  Control  System  is  to  be  ex- 
tended to  forward  based  AV-fiA's. 

e.  Intelligence.     The  AV-8A  provides ^a  means  of  visual 
and  limited  photo  reconnaissance  for  the  landing  force,  but 
means  must  be  provided  to  process  and  disseminate  information 
collected  by  AV-8A  sorties.     Planning  for  amphibious  opera- 
tions will  require  identification  of  potential  AV-8A  Main 
Ease,  Forward  Site,  and  Facility  locations  meeting  the  cri- 
teria presented  in  Annex  D,  and  a  knowledge  of  potential 
enemy  threat  to  these  locations. 

403.      (U)   Recommended  .Additional  Study..     Reference   (e)  ,  which 
established  Project  BATTLE  CRY  for  introduction  and  Opera- 
tional appraisal  of  the  AV-8A,   identifies  certain  factors  to 
be  evaluated  and  requirements  to  be  determined  during  that 
project.     This  study  of  the  AVtSA  concept  of  operation  has 
identified  several  additional  major  items  recommended  for 
additional  study.     These  are: 

a.  Definition  of  procedures,  modifications,  and  addi- 
tional equipment  needed  for  use  and  maintenance  of  the  Iner- 
tia! Navigation  and  Attack  System  when  operating  from  Sea 
Bases . 

b.  Verification  of  criteria  for  AV-8A  ship  compati- 
bility. 

c.  Evaluation  of  the  desirability  of  the  7>den  gun. 

d.  Evaluation  of  the  effectiveness  of  Rockeye  II  as  a 
close  air  support  weapon. 

e.  Determination  of  the  requirement,   if  any,  to  accom- 
modate electrically  fused  weapons  on  the  AV-8A. 

f.  Determination  of  the  requirement,   if  any,   to  accom- 
modate guided  missiles  other  than  Sidewinder  on  the  AY-8A. 
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g.  Consideration  of  improved  ranging  capability  to 
improve  accuracy  and  flexibility  of  weapon  delivery. 

h.  Development  of  tactics  for  use  of  in-flight  thrust 
vectoring  and  evaluation  of  its  effectiveness  in  air-to-air 
combat. 

404.      (U)    Implications  For  Future  Requirements.  Project 
BATTLE  CRY'  will  also  refine  concepts  for  high  performance 
V/STOL  aircraft  employment  and  aid  in  defining" requirements 
for  future  high  performance  V/STOL  aircraft.     The  concept  of 
operation  indicates  that  high  performance  V/STOL  aircraft 
provide  new  capabilities  for  air  support  of  amphibious  oper- 
ations and  should  therefore  be  considered  in  developing  future 
requirements.     The  following  major  implications  concerning 
future  requirements  can  be  drawn  from  this  study: 


a. 

examined 

and  assets 


.Aircraft  with  multi-mission  capability  must  b 
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b.  Mission  profiles  for  evaluation  of  V/STOL  aircraft 
must  consider  that  forward  basing  may  reduce.-loiter  time 
requirements  by  substituting  ground  alert  for  airborne  on- 
call  sorties. 

c.  Reduced  useful  load  for  vertical  and  extremely 
short  take-offs  may  well  be  acceptable,  since  forward  basing 
and  ground  alert  will  reduce  mission  fuel  consumed.     More  ac- 
curate weapon  delivery  and  more  effective  weapons  will  allow 
reduction  in  payload  needed  to  achieve  the  desired  effective- 
ness against  anticipated  targets. 

d.  Dispersed  basing  of  V/STOL  aircraft  will  place  in- 
creased emphasis  on  reliability,  self-sufficiency,  maintain- 
ability,  and  ability  to  operate  on  unprepared  surlaces. 

e.  Shipboard  compatibility  should  be  considered  in 
establishing  design  requirements  for  future  V/STOL  aircraft.. 

f.  Future  ship  assigns ,  particularly  amphibious  ships, 
must  consider  requirementi  for  operation  and  support  of  high 
performance  V/STOL  aircraft. 
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ANNEX  A  -  MISSION  REQUIREMENTS  (U) 


SECTION   1.      INTRODUCTION  (U) 

101.  (U)   Purpose .     The  purpose  of  this  annex  is  to  describe 
the  scope  of  employment  of  the  AV-8A  aircraft  in  support  of 
amphibious  operations. 

102.  (U)   General .     The  employment  scope  of  the  AV-8A  will  be 
oriented  in  some  measure  to  the  size  of  the  force  supported 
and  the  nature  of  the  missions  appropriate  to  the  force  size. 
The  general  terms  used  to  describe  Marine  task  organized 
forces  include  the  Marine  Amphibious  Unit    (MAU) ,   the  Marine 
Amphibious  Brigade    (MAE) ,   and  the  Marine  Amphibious  Force 
(MAF).     Marine  Corps  Order  2120..  3A  defines   these  combat  or- 
ganizations. 

10  3.      ( U )  MAU/MAB/MAF 


size  and  mission  scope,  will 
as  a  part  of  the  amphibious 


a.     The  MAU,   due  to  its 
probably  operate  without  CVA/ 
support  shipping.     LPH  or  LKA  will  normally  be  available; 
however,   aviation  operations  may  be  entirely  dependent  upon 
use  of  nonaviation  ships.     In  any  case,  AV-8A  employed  in 
support  of  the  MAU  will  likely  not  disperse  ashore  in  large 
numbers,  and  it  may  be  expected  that  the  normal  requirement 
for  ashore  AV-SA  operations  will  be  a  Forward  Site. 


b.  The  MAB  size 
the  size  force  that  co 
ibility  that  the  AY-SA 
cept  set  forth  in  this 
introduction  of  the  AV 
viously  nonexistent  to 
performance  of  the  AV- 
maximum  potential  may 
employment  would  most 
LPH/LHA,   the  AV-8A  Sea 


and  mission  scope  suggest  that  it  is 
uld  most  effectively  utilize  the  flex- 
offers  as  defined  in  the  basing 
report.     While  it  is  recognized 
-8A  provides  fixed-wing  support, 
the  non-CVA/CVS  -MAU  size  force, 


8A  may  be  somewhat  restricted  and 
not  be  realized.     Since  MAB  size 
likely  include  CVA/CVS  as  well  as 
Base  capability  will  be  availabl 


con- 
that 
pre- 
the 

a 

or.ce 


c.     The  MAF  size  and  mission  scope  are  not  considered 
to  present  any  unique  employment  problems,  only  operations 
on  a  larger  scale. 
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SECTION  2.      MISSION  CHARACTERISTICS  (U) 


201.      (U)   Types  of  Missions 

a.  The  mission  of  the  AV- 8 A- -squadron ,  outlined  in 
reference  1,   is  to  attack  and  destroy  surface  targets,  escort 
helicopters,   and  conduct  such  other  air  operations  as  may  be 
directed.     Tasks  included  in  this  mission  are: 

(1)  Close  air  support. 

(2)  Deep  air  support. 

(3)  Armed  reconnaissance. 

(4)  Helicopter  escort. 

(5)  Air  defense. 

(6)  Emergency  resupply. 

(7)  Visual  and  photo  reconnaissance. 

(8)  Psychological  warfare. 

b.  The  above  missions  are  described  as  follows: 

(1)  Close  Air  Support..   Air  attacks  against  hos- 
tile targets  which  are  in  close  proximity  to  friendly  forces 
and  which  require  detailed  integration  of  each  air  mission 
with  the  fire  and  movement  of  those  forces. 

(2)  Deep  Air  Support.     Air  attacks- on  enemy  troops 
or  installations  which  are  at  such  distance  from  friendly  units 
as  to  require  no  coordination  with  the  fire  and  movement  of 
those  units. 

(3)  Armed  Reconnaissance .     A  mission  with  the  pri- 
mary purpose  of  locating  and  attacking  targets  of  opportunity; 
i.e.,  enemy  material,  personnels  and  facilities,   in  assigned 
general  areas  or  along  assig-ned  ground  communication  routes,' 
a::d  not  for  the  purpose  of  attacking  specific  briefed  targets. 

(4)  Helicopter  Escort.     A  mission  to  escort  heli- 
copter movements  for  the  purpose  of  attacking  targets  that 
are  threats  to  the  helicopter  fJTights. 

(5)  Air  Defense.     I\  mission_^ig^inst  hostile  air- 
borne targets-.  lIT'wTV  \  ~~  ~ 
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(6)  Emergency  Kesupply.     The  delivery  of  emergency 
resupplies  to  ground  units  using  high  speed  aerial  delivery 
containers .  .'  " 

(7)  Visual  and  Photo  Reconnaissance.     A  mission 
undertaken  to  obtain  information  by  visual  observation  or 
photographic  devices. 

(8)  Psychological  Warfare.     A  mission  supporting 
psychological  warfare  operations  to  include  leaflet  drops. 

c.     The  AV-8A  role  in  Marine  tactical  air  support  varies 
according  to  the  task  and  type  of  force  supported.     AV-8A  may 
provide  the  only  fixed-wing  air  support  to  a  landing  force  or 
be  user,  to  complement  other  Marine  fixed -wing  aircraft.  When 
providing  the  sole  fixed-wing  support  for  a  landing  force,  the 
AV-8A  will  be  required  to  perform  all  functions  normally  accom 
plished  by  other  fixed-wing  aircraft.     When  in  a  complementary 
role,  the  AV-8A  will  be  employed  primarily  on  close  air  suppor 
missions.     In  either  case,   it  can  be  expected  that  offensive 
air  support  missions  will  predominate.     The  frequency  of  of fen 
sive  air  support  missions  wi 13  -predominate.     The  frequency  of 
offensive  air  support  missions  and  potential  targets  are  dis- 
cussed in  Annex  G. 

202.      (C)   Numerical  Requirements-  .•_ 

a.  A  review  of  historical  oata  and  studies,   related  to 
attack  aircraft  requirement s ,  established  that  support  require 
ments  for  MAu ,  MAB,  and  MAP  size  forces  will  fluctuate  signifi 
cantly .     The  expected  threat,  mission,   location,  and  duration 
of  an  operation  directly  impacts  on  the  size  and  composition 
of  the  support  needed.     The  availability  of  land  and  sea  bases 
and  amphibious  shipping,   however,  usually  imposes  a  constraint 
on  what  may  be  provided  to  satisfy  expected  needs. 

b.  An  MAU  is  normally  employed  to  fulfill  routine  for- 
ward afloat  deployment  requirements  and  provides  an  immediate 
reaction  capability  to  crisis  situations.     The  aviation  com- 
bat elements  of  an  MAI)  to  support  routine  deployments  usually 
consist  of  a  composite  helicopter  squadron.     In  certain  in- 
stances, the  aviation  element  may  also  include  an  attack 
squadron  and  elements  of  an  observation  squadron.     The  attack 
squadron  normally  operates  from  an  airfield  previously  estab- 
lished ashore.     To  date,  aviation  elements  assigned  to  support 
an  MAU  have  conformed  to  this  description.     During  routine 
deployments  in  areas  such  as"  the  Caribbean,  an  MAU  is  nor- 
mally" supported  by  only  a  composite  helicopter  squadron. 
Whereas,  MAU ' s  operating  in  conjunction  with  a  larger  force, 
such  as  along  the  South  Vietnam  coast,  face  a  greater  threat 
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and  are  supported  by  land  based  fixed-wing  MAP  aircraft.  This 
range  of  M&U  employments  illustrates  the  flexibility  of  Land- 
ing Force  Task  Organizations,  but  also  highlights  a  resultant 
dilemma  when  attempting  to  quantify  AV-8A  aircraft  require- 
ments fcr  supporting  these  -  forces ,     In  one  case,  little  or  no 
fixed-wing  air  support  is  required,  while  in  more  intense  war- 
fare, a  proportionate  slice  of  an  MAP ' s  air  support  will  be 
required. 

c.  The  most  factual  statistical  study  of  extended  MAU 
operations  in  support  of  the  MAP  is  provided  in  reference  2. 
This  study  by  Marine  Corps  Operations  Analysis  Group  analyzes 
Amphibious  Ready  Group/Special  Landing  Force  Operations  in 
Vietnam  during  the  period  June  1965  to  December  1960.     As  a 
part  of  the  study,  a  statistically  "typical"  SLF  operation 

is  described.     These  data  established  that  a  '''typical"  land- 
ing had  a  total  of  5  days  of  contact  and  2  days  of  signifi- 
cant contact,  and  was  supported  by  28  close  air  support 
sorties.     Aircraft  requirements  can  be  formulated  from  these 
data  in  several  ways.     If  it  is  assumed  that  such  a  typical 
operation  represents  the  AV-8A  close  air  support  demands  for 
an  MAU  on  independent  operations,  two  AV--8A  flying  at  a  daily 
sortie  rate  of  four  could  satisfy  the  average  requirement  of 
5.6  sorties  per  day.     If  it  is  assumed  that  two.- thirds  of 
the  total  sorties  will  be-  executed  during  the  2  days  of  sig- 
nificant contact,   four  AV-8A  flying  at  a  rate  of  four  sorties 
per  day  are  required.     Prom  this  approach,   it  is  shown  that 
average  AV-8A  requirements  for  the  MAU  could  range  from  two 
to  four  aircraft.     Numerical  requirements  at  the  lower  end  of 
-this  range,  however ,  fail  to  reflect  constraints  of  simul- 
taneous demands  and  tactical  employment.     These  aircraft 
should  be  employed  on  missions  in  at  least  a  two-plane  sec- 
tion for  mutual  support  and  effectiveness,  and  a  four-plane 
division  is  frequently  required  to  obtain  desired  effective- 
ness against  some  targets.     Additionally,   at  least  two 
2-plane  sections  shouid  be- available  to  provide  for  maximum 
continuous  coverage  on  targets  when  required.     Prom  this  dis- 
cussion, it  is  indicated  that  a  minimum  complement  of  four 
AV-8A's  must  be  provided  to  support  a  typical  MAU  operation. 

d.  AV-8A  requirements  for  an  MAB  appear  to  center 
logically  on  allocating  a  full  squadron  to  the  aviation  com- 
bat element  of  this  size  force.     The  projected  employments 
of  an  MAB  require  that  its  aviation  combat  element  raust  be 
capable  of  accomplishing . all  the  major  functions  of  Marine 
aviation  in  threat  environments  up  to  and  including  mid- 
intensity.     This  normally,  requires  that  at  least  detachments 
from  each  type  tactical  squadron  must  be  included  in  the  MAB 
task  organization..     The  inclusion  of  an  AY- 8 A  squadron  in 
this  force  is  essential  to  provide  for  the  early  establish- 
ment of  aviation  ashorc--a  capability  required  for  an  MAB 
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organization.     Its  inclusion  also  provides  for  flexibility 
for  sea  basing  aviation  forces  on  LPH/LHA's  should  available 
CVA  shipping  or  land  bases  be  constrained. 

e.     A  specific  determination  of  the  number  of  AV-8A's 
required  to  support  an  MAF  is  not  addressed  in  this  study. 
It  would  appear  logical  that  the  basing  flexibility  as  pro- 
vided by  the  AV-8A  would  be  an  essential  capability  for  all 
Marine  Corps  aviation  force  structure  requirements  and  is  a 
task  beyond  the  scope  of  this  study.     It  is  assumed  for  this 
study  that  initial  programming  will  provide  one  AV-8A  squadron 
for  a  representative  MAP . 
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ANNEX  S  -  AIRCRAFT  CHARACTERISTICS  (U) 

/ 

SECTION  1.     AIRCRAFT  DESCRIPTION'  (U) 

101-      (U)  General .     This  annex  presents  characteristics  of 
the  AV-8A  which  were  considered  in  developing  the  concept  c  f 
operation. 

102.  (U)   Designation.     The  U.S.  Marine  Corps  V/STOL  aircraft 
has  been  given  the  designation  of  AV-8A.     The  British  desig- 
nation is  HARRIER.     The  U.S.  Marine  Corps  version  is  designed 
for  the  Rolls  Royce  Pegasus  11  engine.     The  description  which 
follows  is  based  on  NAVAIR-  iClB-06 01-15A ,  AV-8A  Aircrew  Manual 
(reference  1) , 

103.  (U)   General  Description.     The  AV-8A  is  a  transonic, 
single  engine,   single  seat,  vectored  thrust  aircraft  -  designed 
for  vertical  and  short  take-off  and  landing   (V/STOL) .     It  can 
perform  attack,  reconnaissance,  and  visual  air  defense  mis- 
sions.    It  is  characterized  by  a  shoulder  mounted  swept  wing* 
a  bicycle  type  landing  gear  with  outriggers  at  the  wing  tips, 
and  two  rotatable  engine  exhaust  nozzles  on  each  side  of  the 
fuzelage.     The  Pegasus  engine  has  counter-rotating  twin  spools 
to  minimize  gyroscopic  effects.     V7ater  injection  can  be  used 
to  maintain  thrust  for  take-off  and  landing  above  4  0  degrees 
F.     Jet  reaction  controls  provide  roll,  pitch,  and  yaw  con- 
trol forces  in  hovering  and  low-speed  flight.     The  AV-8A  is 
equipped  with  five  external  stores  stations — two  under  each 
wing  and  one  on  the  fuselage  centerline.     In  addition,  two 
30mm  Aden  machinegun  pods  can  be  mounted  on  the  fuselage. 
Figure  B-l-1  shows  the  general  layout  of  the  aircraft.  Table 
B-l-1  presents  a  summary  of  design  data. 

104.  (U)  Systems. 

a.  Airframe.     The  airframe  is  predominantly  of  con- 
ventional aluminum  alloy  construction,  with  use  made  of 
titanium  and  stainless  steel.     The  wing  is  attached  to  the 
fuselage  at  si.x  points  and  is  detachable  for  engine  removal. 
The  aircraft  is  stressed  for  "7 . 5-g  maneuvers.     The  landing 
gear  is  designated  for  a  12-f eet-per- second  rate  of  descent 
and  operation  on  a  surface  yith  a  California  Bearing  Ratio 
(CBR)  of  4.0=     The  nose  gear  is  steered  hydraulicaliy  up  to 
45  degrees  from  the  forward  centerline,  and  can  be  steered 
up  to  179  degrees  in  either  direction  for  gound  handling. 

b.  Powerplant. 

(1)     The  Pegasus  11  is  a"  twin-spool ,  axial  flow 
turbo  fan  engine  with  thrust-vectoring  exhaust  nozzles.  Each 
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spool  is  independent  of  the  other;  they  arc  co-axial,  and  to 
minimize  gyroscopic  effect,  they  counter-rotate.  Engine 
performance  is  presented  in  Section  2  of  this  annex. 

(2)     Thrust  vectoring  is  accomplished  by  rotation 
of  four  nozzles  actuated  by  twin  air  motors  and  a  mechanical 
drive.     Total  travel  of  the  nozzles  is  from  ful.y  aft 
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•TABLE  B-l-1.      (U)    AV-8A  DESIGN  DATA 


Overall  Length   46  Feet  1  Inch 

Wing  Span    25  Feet  4  Inches 

Overall  Height   II  Feet  3  Inches 

Wing  Area   ........   201  Square  Feet 

Internal  Fuel  Capacity   759  US  Gallons 

Basic  Weight   12  , 14  0  Pounds 

Maximum  Gross  Weight   22 , 5  00  Pounds 

Engine   Rolls  Royce  Pegasus  11 

Maximum  Speed,  Sea  Level    600  Knots 

Maximum  Thrust   (Short  Lift,  Wet)    ..  21,500  Pounds 


through  9  8.5  degrees.     Depending  on  deflection  angle  selected, 
the  nozzles  can  be  used  to  provide  forward  thrust,  jet  lift, 
combined  thrust  and  lift,  or  decelerating  force  when  fully  de- 
flected to  the  braking  position.     Nozzle  deflection  is  con- 
trolled instantaneously  by  the  pilot  through  the  nozzle 
control  lever  alongside  the  throttle.     With  the  lever  at  the 
hover  stop,  the  nozzle  deflection  produces  a  nose-up  attitude 
for  vertical  flight.     In  short  take-off   (STO) ,   the  AV-8A 
accelerates  along  the  ground  with  nozzles  aft  and  is  lifted 
off  at  the  desired  speed  by  rotating  the  nozzles  downward  to 
a  precomputed  angle  indicated— by  setting  the  adjustable  STO 
stop  on  the  nozzle  control  quadrant. 

(3)  At  ambient  temperatures  about  4  0  degrees  F, 
lift  thrust  ratings  are  maintained  by  use  of  demineralized 
water  injection  to  cool  the  turbine  entry  stators  and  blades. 
Water  is  delivered  to  the  engine  at  350  pounds  per  minute; 
the  water  tank  capacity  of  60  US  gallons  allows  90  seconds 

of  operation. 

(4)  The  Jet  Pipe  Temperature   (JPT)   limiter  pre- 
vents JPT  from  exceeding  specified  limits  by  automatically 
reducing  fuel  flow  and,   therefore,   engine  speed  when  JPT 
reaches  the  temperature  associated  with  maxim  thrust  or 
short  lift  ratings. 

(5)  The  engine  life  recorder  senses  JPT. and  re- 
cords engine  life  consumed  ±>y  operation  at  lift  thrust  ratings. 
The  engine  life  is  specified  in  terms  of  both  operating  hours 
and  engine  life  recorder  counts,  with  the  engine  being  removed 


when  either  the  specified  hcurs  or  counts  are  exceeded 
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relationship  is  such  that  the  operating  hours  liittit  is  nor- 
mally reached  before  the  engine  life  recorder  count  limit. 
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c.  Flight  Controls.     Conventional  aerodynamic  controls 
are  augmented  by  jet  reaction  controls  for  hovering  and  low 
speed  flight.     A  master  valve  interconnected  with  the  engine 
nozzles  provides  high  pressure  bleed  air  from  the  jet  reaction 
controls  whenever  the  nozzles  are  deflected  from  the  full  aft 
position.     The  master  valve  is  fully  open  when  deflection 
reaches  20  degrees.     Shutter  valves  controlling  the  air  jets 
are  located  at  the  nose  and  tail  for  pitch,  the  tail  for  yaw, 
and  the  wing  tip  for  roll,     These  shutter  valves  are  acti- 
vated by  the  pilot's  normal  flight  controls.  Autostabiliza- 
tion  in  pitch  and  roll  may  be  selected  at  airspeeds  below 

250  knots  to  improve  handling  in  low  speed  flights. 

d.  Oxygen  System.  The  AV-8A  has  a  demand-regulated 
oxygen  system  of  5  liters  capacity,  adequate  for  a  maximum 
endurance  mission  after  4  day's  boiloff. 

e.  Electrical  System.     Electrical  power  is  provided 
by  two  engine-driven  generators.     The  system  incoporates  two 
24-volt  batreries  and  an  engine  starter/auxiliary  power  unit 
(APU)  . 

f .  Fuel  System.     The  internal  fuel  capacity  of  759  US 
gallons  can  be  augmented  by  carrying  external  drop  tanks  on 
the  inboard  wing  pylons.     Pressure  refueling  at  50  psi  is 
accomplished  at  1,200  pounds  per  minute.     An  aerial  refueling, 
probe  can  be  mounted  on  the  port  intake  cowling  to  permit 
aerial  refueling. 

g.  Armament.     The  description  which  ^uiiovs  is  based 
on  NAVAIR  101B-0601-15B ,  AV-8A  Aire rev/  Manual;   Weapon  System 
(reference  2) . 

(1)  Two  Aden  3  0mm  gun  pods  can  be  attached  to  the 
bottom  of  the  fuselage.     Gun  pods  are  removable  and  inter- 
changeable between  aircraft. 

(2)  A  variety  of  stores  can  be  accommodated  on  the 
four  wing  stations  and  the  fuselage  centerline  station. 
Stores  carried  on  the  -centerline  station  arc  limited  by  ground 
clearance  and  landing  gear  clearance.     AV-SA  ordnance  stations 
are  currently  limited  to  single  stores.     For  purposes  of  this 
study,   it  is  assumed  that  dual  stores  carriage  will  be  avail- 
able on  all  winy  stations . 

(3)  The  weapon  control  panel  enables  the  pilot  to 
fire,  release,  or  jettison  stores;   fire  guns  individually  ox- 
together;   select  bomb  fuzing;   select  manual  or  automatic 
release;   and  set  bombing  Interval.     It  also  indicates  the 
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types  o£  stores  loaded-  and  selects  appropriate  ballistic  data 
for  the  weapon  aiming  computer. 

h.  Avionics.     The  system  comprises  UHF/VHF   (FM)  main 
communications,  standby  UHF,  sound  recorder,  UIIF  homer,  TACAN, 
IFF/SSR,  and  a  ground  intercom  capability, 

i.  Navigation-Attack.     An  integrated  Nav/Attack  system 
enables  the  aircraft  to  be  flov:n  with  considerable  accuracy 
to  a  number  of  selected  destinations  without  recourse  to  ex- 
ternal aids.     The  system  includes  an  inertial  navigation  and 
attack  system   (INAS)  which  has  a  weapon  aiming  computer  (V,?AC) 
allowing  fully  automatic  or  manual  release  of  selected  weap- 
ons to  be  made,  with  maximum  tactical  flexibility,  against 
ground  targets-     The  subsystems  also  include  a  head-up  dis- 
play and  a  photographic  reconnaissance  capability. 
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SECTION  2.     AV-8A  PERFORMANCE  (U) 


2Ci.      (U)   General .     The  performance  presented  in  this  report 
for  the  AV-8A  with  a  mea!t  Pegasus  11  engine  is  based  on 
NAVAIR  101B-06 01-16,  AV-3A  Operating  Data  Manual  (ODM) 
(reference  3)  ,   and  NATC  Technical  Report:  FT- 2 7 R- 7 2  {Refer- 
ence 4t~. 

202.  (U)  Engine .  The  Pegasus  11  performance  and  limitations 
summary  is  shown  in  Table"  B-2-1. 

a.  Lift  Ratings.     Short  lift  ratings  can  be  utilized 
for  a  maximum  of  15  seconds.     The  short  lift  rating  is  based 
on  not  reaching  stabilized  temperatures  in  the  engine  turbine 
Normal  lift  thrust  can  be  achieved  for  an  additional  2.25 
minutes.     Lift  ratings  can  be  achieved  only  with  the  main 
landing  gear  extended  or  with  nozzles  deflected  more  than  16 
degrees  from  full  aft. 

b.  Maximum  Thrust  Rating.     Maximum  thrust  can  be  uti- 
lized for  15  minutes  less  duration  of  use  at  lift  ratings. 

c.  Maximum  Continuous  Rating.     There  is  no  limitation 
on  use  of  maximum  continuous  rating. 

203.  (U)   Take-Off .     AV-8A  take-offs  can  be  categorized  in 
four  classes:  -  . 

a.  Conventional  take-off   (CTO)    in  which  no  thrust 
vectoring  is  used  and  the  aircraft  lifts  off  in  wingborne 
flight. 

b.  Short  take-off    (STO)    in  which  thrust  vectoring  is 
used  in  combination  with  wing  lift. 

c.  Rolling  vertical  take-off    (EVTO)    in  which  the  air- 
craft can  take  off  with  vectored  thrust  alone  but  lifts  off 
with  a  forward  speed  of  15  to  20  knots.     RVTO  is  used  pri- 
marily to  avoid  debris  ingestion  and  foreign  object  damage 
(FOD) . 

d.  Vertical  take-off    (VTO)    in  which  the  aircraft  lifts 
off  without  wing  lift  on  vectored  thrust  alone. 

204.  (U)   Take-Off  Performance.     AV-PA  take-off  performance 
is  a  function  of  several  variables,   such  as  jet  pipe  temper- 
ature, r.p.m.,  take-alf ..weight  ratio   (take-off  weight/hover 
weight),  air  temperature,  pressure  altitude,  and  wind.  Spe- 
cific take-off  performance  in  all  of  the  several  modes  of 
which  the  AV-8A  is  citable  is  presented  in  the  ODM.  Figure 
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FIGURE  B-2-1 
TAKE-OFF  GROSS  WEIGHT  vs.   TAKE-OFF  RUN' 
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B-2-1  shows  generalized  performance  for  vertical  and  short 
take-off  utilizing  short  lift  wet  ratings. 

205.  (u)  Landing.     AV-8A  landings  can  be  categorized  in  four 
classes: 

a.  Conventional  landing   (CL)   in  which  the  aircraft 
touches  down  in  wingborne  flight,   is  normally  used  only  f_>r 
emergency  landings.     Landing  roll  varies  from  4, COO  to  8,000 
feet,  depending  on  landing  weight  and  whether  or  not  nozzle 
braking  is  used. 

b.  Short  landing  (SL)  in  which  the  aircraft  touches 
down  with  combined  wing  lift  and  vectored  thrust.  Landing 
roll  varies  up  to  2,000  feet,  depending  on  landing  weight. 

c.  Rolling  vertical  landing   (P.VL)    in  which  the  aircraft 
can  be  flown  on  vectored  thrust  alone  but  touches  down  with 
some  forward  velocity.     RVL  is  used  to  avoid  debris  ingestion 
and  FOD  or  to  protect  a  landing  surface.     The  Aircrew  Manual 
specifies  a  forward  speed  of  at  least  50  knots  when  FOD  po- 
tential exists,  which  requires  a  landing  roll  of  approximately 
500  feet  on  a  dry  prepared  runway  and  75  0  feet  on  a  wet  run- 
way. 

d.  Vertical  landing    (VL)    in  which  the  aircraft  de- 
scends vertically  on  a  vectored  thrust.     The  minimum  pad  size 
of  72  feet  by  7  2  feet  is  x-ecommended  for  normal  operations. 

206.  (U)  Mission  Profiles.     Five  mission  profiles  are  used 
to  represent  typical  AV-8A  missions.     Figures  B-2-2  to  E-2-6 
show  the  missions  considered. 

a.     The  attack  mission  represents  a  round-trip  mission 
with  optimum  cruise.     Mission  segments  are  as  shown  in  Figure 
B-2-2: 

(1)  Warmup,   take-off  VTO  or  STO ,  at  S.L.,  15 
degrees  Q,  using  150  pounds  water. 

(2)  Climb  to  optimum  aZ  '-.itude  for  cruise  to  target. 

(3)  Cruise  for  best  range. 

(4)  Descend  at  rapid  descent  rate. 

(5)  Attack  5  minutes  at  5,000  feet  at  an  average 
speed  of  400  KTAS  for  ordnance  delivery. 

(6)  Climb  to  optimum  altitude  for  return  cruise. 
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FIGURE  B-2-2 
(U)    ATTACK  MISSION 
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FIGURE  B-2-3 
(U)    SITE -TARGET-BASE  MISSION 
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(?)     Cruise  for  best  range. 

(-8)     Descend  at  rapid  descent  rate. 

(9)     Approach  and  land  with  500-pound  fuel  reserve 
at  touchdown,. 

b.  The  site-target-base  mission  represents  a  mission 
from  a  Forward  Site  which  returns  to  a  Facility  or  Main  Base. 
The  target  leg  is  the  distance  from  the  Forward  Site  to  the 
target,  and  the  return  leg  is  the  distance  from  the  target  to 
the  Facility  or  Main  Base.     Mission  segments  are  as  shown  in 
Figure  B-2-3 : 

(1)  Warmup ,   take-off  VTO ,  at  S.L.r  15  degrees  C, 
using  15  0  pounds  water. 

(2)  Climb  to  optimum  altitude  for  cruise  to  target. 

(3)  Cruise,  for  best  range. 

(4)  Descend  at  rapid  descent  rate. 

(5)  Attack  5  minutes  at  5,000  feet  at  an  average 
speed  of  400  KTAS  for  ordnance  delivery. 

(6)  Climb  to  optimum  altitude  for  return  cruise. 

(7)  Cruise  for  best  range. 

(8)  Descend  at  rapid  descent  rate. 

(9)  Approach  and  land  with  500-pound  fuel  reserve 
at  touchdown. 

c.  The  staging  mission  represents  a  mission  to  position 
aircraft  at  a  Forward  Site.     If  water  replenishment  is  not 
available,  the  aircraft  miTst  land  with  water  on  board  for  sub- 
sequent take-off  from  uhe  Forward  Site.     Mission  segments  are 
as  shown  in  Figure  B-2-4 : 

(1)  Warmup,  take-off  STO ,  at  S.L.,   15  degrees  C. 

(2)  Climb  to  optimum  altitude  for  cruise  distance. 

(3)  Cruise  for  best  range. 

(4)  Descend  at  rapid  descent  rate. 
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FIGURE  B-2-4 
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(U)    INTERCEPT  MISSION 
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FIGURE  B-2-6 


(U)   ARMED  RECONNAISSANCE  MISSION 
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(5)     Approach  and  land;   it  should  be  noted  that  the 
current  Aircrew  Manual  maximum  permissable  landing  weight  (ex- 
cept in  emergency)   is  16,9  00  pounds. 

d.  The  intercept  mission  represents  an  intercept  at 
35,000  feet.     Ordnance  load  is  two  AIM- 9  Sidewinders  and  two 
Aden  gun  pods.     Mission  segments  are  as  shown  in  Figure  B-2-5: 

(1)  Warmup.,  take-off  VTO  or  STO,  at  S.L,   15  degrees 
C,  using  15  0  pounds  water. 

(2)  Climb  to  35,-000  feet. 

(3)  Cruise  at  35,000  feet  at  speed  for  95  percent 
of  maximum  range   (fast  cruise) . 

(4)  Combat  5  minutes  at  maximum  thrust  at  35,000 
feet,,  release  weapons  payload . 

(5)  Cruise  for  best  range. 

(6)  Descend  at  rapid  descent  rate. 

(7)  Approach  and.  land  with  500-pound  fuel  reserve 
at  touchdown . 

e.  The  armed  reconnaissance  mission  represents  a  low 
altitude  mission  at-  3,000  feet.     Ordnance  load  is  two  Aden 
gun  pods.     Mission  segments  are  as  shown  in  Figure  B-2-5: 

(1)  Warmup,  take-off  VTO  or  STO ,   at  S.L. ,   15  degree 
C,  using  15  0  pounds  water. 

(2)  Climb  to  3,000  feet. 

(3)  Cruise  for  best  range  at  3,000  feet. 

(4)  Return  cruise  for  best  range  at  3,000  feet. 

(5)  Descend  at  rapid  descent  rate. 

(6)  Approach  and  land  with  500-pound  fuel  reserve 
at  touchdown . 

207.      (U)  Mission  Data.     The  following  assumptions  are  made 

in  calculating  the  performance  addressed  in  paragraph  208: 

a.     The  combination  of  climb,  cruise,   and  descent  is 
optimized  for  the  distance  to  be  flown,  as  shown  in  the  ODM , 
where  "cruise  for  best  range"  is  specified. 


b.  Temperature  is  ISA  (take-off  at  S.L.,  15  degrees  C) . 

c.  Fuel  is  JP-5  at  6.8  pounds  per  gallon. 

d.  Dual  stores  carriage  will  be  available  on  all  v.'ing 
stations . 

e.  Drag  index  is  2%  per  1,00  0  pounds  of  ordnance  pay- 
load  (0  after  weapon  release) ,  unless  otherwise  specified  in 
the  ODM. 

f.  Weight  data   (no  fuel,  ordnance,  or  water): 

Basic  Weight  12,14  0  pounds 

Pilot  180  pounds 

4  Pylons  3  00  pounds 

12,62  0  pounds 

g.  When  water  is  used  -  in  take-off  or  landing,  the  weight 
of  water  used  is  added  to  the  aircraft  weight  and  15  0  pounds 
are  consumed  per  landing  or  take-off. 

h.  Fuel  used  in  warmup ,  take-off,  and  acceleration  is 
310  pounds — 60  pounds  for  rapid  war map  and  250  pounds ' for 
take-off  and  acceleration — as  given  in  the  ODM. 

i.  Fuel  used  in  approach  and  landing  is  3  00  pounds, 
which  allows  200  pounds  for  approach  and  100  pounds  for  rapid 
decelerating  transition  and  vertical  landing,   as  given  in  the 
ODM. 

j .     Fuel  reserve  at  touchdown  is  500  pounds   (add  to  mis- 
sion fguel  requirement)  < 

k.     If  external  fuel  is  required,  two  12Q-US  gallon 
tanks  are  utilized. 

208.      (U)   Mission  Performance . 

a.     AV-8A  mission  performance  is  a  function  of  several 
variables,   such  as  aircraft  configuration,  ordnance  weight  and 
drag  indexes,   take-off  mode,  mission  profile,  and  ambient  cli- 
matic conditions.     Specific  performance,  in  all  of  the  numer- 
ous missions  of  which-  the  AV-8A  is  capable,   is  presented  in 
the  ODM.     Generalized  performance  is  shown  in  Figure  B-2-1 
for  take-off  performance,  Figure  B-2-7  for  mission  duration, 
and  Fiaure  B-2-8  for  fuel  consumption. 
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b.     The  following  nominal  performance  missions  are  used 
within  this ' report  for  further  determination  of  basing,  logis- 
tics, and  effectiveness: 

(1)     At  a  take-off  gross  weight  of  18,000  pounds, 
the  AV-8A  can  perform  a  VTO  with  a  fuel  load  for  a  50-nauticaI 
mile  mission   (1,900  pounds),   reach  the  target  in  11  minutes, 
deliver  approximately  3,0  00  pounds  of  ordnance,  and  complete 
the  mission  in  24  minutes. 

(Z)     At  a  take-off  gross  weight  of  20,500  pounds, 
the  AV-8A  can  perform  a  600-foot  STO  with  a  fuel  load  for  a 
100-nautical  mile  mission   (2,500'  pounds),  reach  the  target 
in  18  minutes,  deliver  approximately  4,700  pounds  of  ordnance, 
and  complete  the  mission  in  37  minutes. 

(3)     At  a  take-off  grossi  weight  of  22,500  pounds,   ..-  , 
the  AV-8A  can  .  erform  a  1,100-foot  STO  with  a  fuel  load  for 
a  265-nautic  -  .  mile  mission   (full  internal  —  5  ,,154  pounds), 
reach  the  tc  .get  in  39  minutes,  deliver  approximately  4,600 
pounds  of  •  ..dnance,   and  complete  the  mission  in  80  minutes. 

209.      (U)  Thrust  Vectoring  in  Flight.     Vectored  thrust,  may  be 
used  in  high  speed  flight  to  increase  the  maneuverability  of 
the  AV-8A.     The  increased  maneuverability  achieved  by  rapid 
longitudinal  deceleration  and  secondarily  by  increasing  normal 
acceleration  adds  a  new  dimension  to  the  air-combat-maneuvering 
(ACM)  environment. 
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SECTION  "  3 .      MAINTENANCE  AND  RELIABILITY  (U) 

301.     (U)"  General .     This  section  presents  the  maintenance  and 
reliability  characteristics  of  the  AV-8A  and  is  based  prima  r- 
i4?y  on  operational  data  collected  and  verified  dUoTing  the 
sortie  rate  validation  test  conducted  by  the  Second  Marine 
Aircraft  Wing  as  reported  in  the  Commander  Operational  Test 
and  Evaluation  Force   (COMOPTEVFOR) ,  First  Partial  Report  (Task 
XVIII)  of  Project  P/V2,   "Conduct  An  Operational  Appraisal  of 
the  AV-8A  Aircraft"    (reference  5).     The  terms  used  in  this 
section  are  defined  as  follows : 

a.     Types  of  actions: 

(1)  Maintenance  action-~work  required  resulting 
from  all  reported  malfunctions, 

(2)  Discrepancy — the  degradation  of  performance  of 
any  part  of  the  system  to  a  point  beyond  its  design  tolerance. 

(3)  Failure — a  defect  which  causes  a  planned  mis- 
sion to  be  aborted  or  curtailed  after  take-off,   the  use  Of 
any  emergency  system,   the  use  of  limited  operational  proce- 
dures, or  an  accident. 

b„     Reliability  terms: 

(1)  Mission  reliability—the  probability  that  an 
aircraft  will  complete  a  mission  of  specified  endurance  with- 
out a  failure  occurring. 

(2)  System  reliability~-the  probability  that  an 
aircraft  will  complete  a  mission  of  specified  endurance  with- 
out a  discrepancy  occurring   (i.e.,  the  probabil-ity  that  no 
repair  action  will  arise  from  the  mission) . 

(3)  MTBF-- mean  time  between  failures. 

(4)  MTBM — mean  time  between  maintenance  actions. 
•  C .     Manning  terms : 

(1)  MMH/FH — the  ratio  of  expended  productive  main- 
tenance man-hours  to  flying  hours. 

(2)  MO  factor--the  number  of  enlisted  personnel, 
by  specialty,   required  to  maintain  and  operate  one  specific 
model  aircraft  for  intermediate  and  organizational  level  main- 
tenance for  a  specified  flying  hour  utilization  rate. 
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302.  (U)  Maintenance  Requirements.     Maintenance  performed  On 
the  aircratt,  aircraft  systems,  assemblies,  components,  mod- 
ules, and  ground  support  equipment   (GSE)   is  classified  into 
three  levels: 

a.  Organizational  maintenance  activity  (OMA)  consists 
of  servicing,  lubrication  schedules,  inspections,  trouble- 
shooting, minor  adjustments,  and  replacement  of  assemblies, 
modules,  and  parts. 

b.  Intermediate  maintenance  activity   (IMA)  functions 
include  bench,  testing;  repair  of  removed  assemblies/components 
within  its  capability  by  disassembly,  inspection,  parts  re- 
placement, detailed  adjustments,   and  calibration;  and  those 
maintenance  actions  beyond  the  scope  of  the  organizational 
maintenance  activity. 

c.  Depot  level  maintenance  performs  major  repairs, 
modifications,  and  programmed  overhaul  of  aircraft,  assemblies, 
components,  and  GSE  which  are  beyond  the  capabilities  of  the 
lower  levels  of  maintenance. 

303.  (U)    Scheduled  Maintenance.     Scheduled  maintenance  is 
that  maintenance  which  can  be  programmed  for  the  life  of  the 
weapon  system  or  support  equipment.     It  consists  of  inspection 
of  specific  items  or  areas  on  a  calendar  or  hourly  basis,  also, 
time  replacement  items  whose  failure  can  be  predicted  with 
reasonable  accuracy  and  those  components  that  would  comprise 
safety  of  flight  or  cause  mission  abort.     Scheduled  maintenance 
inspections  of  the  AV-8A  aircraft  are: 

a «.    Turnaround/Servicing.     Turnaround  maintenance  re- 
quirements are  accomplished  prior  to  the  first  flight  of 
the  day  and  after  each  flight  during  the  day.     This  inspection 
combines  the  basic  preflight  and  postflight  requirements  into  • 
a  single  inspection  to  insure  the  integrity  of  the  aircraft 
for  flight.     The  servicing  cards  contain  requirements  for 
replenishment  of  fuel,  oil,  oxygen,  and  water  expended  during 
normal  flight. 

b.     Daily/Special/Conditional .     Daily  requirements  are 
accomplished  prior  to  the  first  flight  of  the  day.     The  ac- 
complishment of  these  requirements  does  not  satisfy  the  re- 
quirements of  the  turnaround  inspection.     These  requirements 
are  to-  inspect  for  latent  defects  at  a  greater  depth  than  the 
turnaround  inspection.     Special  inspection  requirements  are 
added  to  the  daily  inspection  cards  on  particular  days;  spe- 
cial inspections  are  currently  required  in  7,   14,   28,  56, 
and  91-day  cycles.     Conditional  maintenance  requirements  are 
dictated  by  number  of  events,  cycles,  or  flight  hours,  or  by 
individual  occurrences. 
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c.  Calendar  Inspection.     A  calendar  inspection  is  car- 
ried out  every  26  weeks. 

d.  Power  Plant  Periodic  Inspection.     Complete  engine 
overhaul  is  presently  required  at  the  expiration  of  50C  fly- 
ing hours,  but  is  expected  to  be  extended  progressively  to 
1,000  hours  as  ci  result  of  flight  experience. 

e.  Scheduled  Replacement  of  Components.     Certain  com- 
ponents are  scheduled  to  be  replaced  at  intervals  compatible 
with  scheduled  inspection  and  servicing  intervals.  Items 
requiring  replacement  are  identified  in  the  aircraft  servic- 
ing schedule. 

f .  Depot  Maintenance.     Progressive  Aircraft  Rework  (PAR) 
consists  of  the  necessary  restoration,  modification,  planned 
examination,  and  tests  which  will  insure  aircraft  integrity, 
reliability,  and  mission  capability  for  the  next  planned  op- 
erating interval.     The  frequency  of  this  inspection  is  24 


304.  (U)   Unscheduled  Maintenance .     Unscheduled  maintenance 
is  work  performed  to  improve ,  change,  or  restore  aircraft 
capability  by  replacement,   removal,  addition,  alteration,-  or 
repair  of  parts  without  particular  regard  to  flight  hours, 
operating  hours,  calendar  days,  or  operating  periods.  The 
maintenance  man-hours/flight-hour  demonstrated  during  the 
3VRT  was  5-1  for  organizational  ard  3.1  for  intermediate 
maintenance  and  is  addressed  in  reference  5.     The  MO  factors 
in.  reference  6,  considering  both  scheduled  and  unscheduled 
maintenance  requirements  at  DMA  and  IMA  levels,  amount  to 
14.80  maintenance  men  per  aircraft  for  a  utilization  rate 

of  35  flying  hours  per  month.     This  is  equivalent  to  47.3 
MMH/FH. 

305.  (U)    Reliability .     The  aircraft  specification  specifies 
a  95  percent  probability  of  completing  a  one-hour  strike  or 
reconnaissance  mission   (mission  reliability) ,  equivalent 

to  a  MTBF  of  20  flight  hours.     The  system  reliability  goal 
is  equivalent  to  an  MTBM  of  2.92  flight  hours.  Reliability 
of  the  AV-8A  was  demonstrated  during  the  SRVT  by  the  low  num- 
ber of  aborts  and  the  low  number  of  downing  events  experienced. 
During  the  10 -day  test,  there  were  377  sorties  launched  to 
achieve  376  completed  sorties.     This  represents  a  99  percent 
mission  reliability  demonstrated  during  the  test.     Of  these  377 
sorties  launched,  only  47  downing  events  occurred  during  or 
following  a  mission.     There  were  only  three  pre flight  aborts. 
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306.     (U)  Sortie  Rate.    The  sortie  rate  achievable  depends  on 
OR  rate,  length  of  operating  day,  turnaround  time,  sortie 
length,  and  mission  reliability.     The  AV-3A  sortie  rate  1? 
estimated  to  be  between  4.1  and  5.6  sorties  per  day,  for  a 
sustained  30-day  period,  based  on  the  results  of  the  SRVT  and 
described  in  detail  in  reference  5.     The  sortie  length  will 
average  24  minutes   (0.4  hours)   for  a  50-nautical  mile  radius 
mission. 
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inning .     Maintenance  manning  is  based  on  the  MO 
factors  developed  in  reference  6.     To  this  are  added  the  re- 
quirements for  operations  and  support  personnel  to  obtain 
total  squadron  manning.     Table  B-3-1  presents  a  summary  of 
the  Table  of  Organization  developed  for  a  20 -aircraft  squad-' 
ron   (reference  7) . 


TABLE  B-3-1.      (U)    SUMMARY  OF  T/O 

FOR  20  AV-8 

A'S 

NAVAL 

OTHER 

FUNCTION 

AVIATORS 

OFFICERS  . 

ENLISTED 

Headquarters 

(9)* 

1 

8 

Operations 

32 

1 

.  9 

Aircraft  Maintenance 

(5j> 

3+"(D* 

217 

Logistics 

(3)* 

1+(1) * 

29 

Medical 

1 

3 

Intermediate  Maintenance** 

66 

TOTAL 

32 

7 

329 

*  Numbers  in  parentheses  ( 

)  indicate 

additional 

duties 

for  assigned  squadron  off 

icers . 

**  Intermediate  maintenance 

section  ^  s 

assigned  to 

head- 

quarters  and  maintenance 

squadron  o 

f  supporting 

group  . 

1 
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ANNEX  C  -  SHIP  COMPATIBILITY  (U) 


SECTION   1.     'INTRODUCTION  (U) 

4_     -  101.      (LT)   General .     This  annex  provides  the  information  on" 

ships"   characteristics  necessary  to  develop  concepts  for  sea 
basing  of  the  AV-8A,   to  determine  the  impact  of  these  concepts 

I  on  established  shipboard  operations,  and  to  ascertain  those 

ship  and  operational  modifications  necessary  to  best  utilize 
the  AV-8A  in  a  shipboard  environment.     Information  in  this 
annex  was  obtained  from  the  AV-8A  Ship  Compatibility  Study  con 
ducted  by  the  Aviation  Department  of  the  Naval  Ship  Research 
and  Development  Center,  Carderock,  Maryland. 

102.      (U)   Policy.    "Although  the  AV-8A  may  be  capable  of  oper- 
ating from  many  types  of  ships  having  a  helicopter  landing 
platform,   only  those  ships  particularly  suited  to  the  unique 
features  and  requirements  of  this  aircraft  are  addressed.  Em- 
phasis will  be  placed  on  those  ships  normally  found  in  an  am- 
phibious task  force  which  would  be  instrumental  in  supporting 
the  AV-8A  in  a  close  air  support   (CAS)   role  during  an  amphib- 
ious landing. 

\  a.     The  particular  ships'   characteristics  addressed 

include : 

(1)     Maintenance  shop  space. 
■    5  •  (2)     Hangar  deck  dimensions  and  facilities. 

|    i  (3)     Flight  deck  dimensions  and  obstructions. 

|  (4)     Billeting  spaces. 

(5)  Administrative  spaces. 

(6)  Fuel  storage  and  handling. 

(7)  Ordnance  storage  and  handling. 
pV'                                              (8)     Aircraft  servicing  facilities. 

(9)     Communications  and  navigation  equipment. 

(10)  Crash  equipment. 

(11)  Landing  aids  and  terminal  control 

b.     The  above  features  are  considered  as  they  exist  on 

current  aviation  and  nonaviation  type  shins  and  what  changes 
1  .  >  >:.,     —  — '  j 


Tim  "material  contains  informatics 
I   '  tMesBn;  »h?  KaMenal  Defease  of 

■    '  ">«  Knifed  Stales  within  Use  meaning 

of  espie'naee  laws.  UHe  (8,  li.  s.  0 
■\  sections  793  a-id  711.  its  transmissio 

or  Ihe  revelation  cf 't:  contents  in 
.".  ;  manner  to  ar  unauthorized  person 


zMu*  an 


( 


\ 


would  be  required  in  order  to  make  them  compatible  with 
AV-8A  needs. 

103.  (U)  Ship  Categories.  Two  types  of  ship  bases  are  con- 
sidered and  described  xn  Annex  D: 

a.  Sea  Base.  Definition:  A  ship  capable  of  trans- 
porting, stowing,  and  operating  a  complement  of  AV-8A  air- 
craft. Rationale:  Such  a  ship  must  be  capable  of  providing 
the  necessary  maintenance,  servicing,  ordnance,  communica- 
tions, and  control  required  for  effective  and  extended  op- 
erations . 

b.  Sea  Platform.     Definition;     A  ship  which  provides 
a  platform  for  landing  and  take-off  and  minimum  support. 
Rationale:     All  ships  on  which  the  AV-8A  can  land  and  take 
off,  other  than  Sea  Bases,  fall  into  this  category.  The 
AV-8A  cannot  be  based  on  Sea  Platforms  for  extended  periods 
of  time,   but  Sea  Platforms  may  be  used  to  launch  or  recover 
missions.     The  degree  of  support  provided  may  vary  among 
classes  of  ships ,   but  the  important  distinction  between  a 
Sea  Base  and  a  Sea  Platform  is  the  capability  for  extended 
operations . 


aft;.  <  -  ■  iS,  s'.»:.*<  cfi:..y  ;» 
r»  (>:>i  s!-:?1  v.-  .-.I  .,  ..„., 
of  ?;c,V«r.  >..■:■:  r  r. 
se:!,on-:  ;  ~i  '.Z'.  ',U  t;  •  r>»" 
cr  t  ;c  rj/?iq|'.  T  ©I  it<.  cent  in 
man.nr  to  tn2<i!hcriiad  tenon 
il  prohibited  by  ?sw, 


CLASSIFIES  UY. ..:  C 


S'JFl 
SCHI 

Ainc 
pecja 


•V.O-V£AH  JHTEBV«a 




c-: 


 — r. — - 


i 


i 
f 

i  it 


UNCLASSIFIED 

SECTION   2.      SHIPS   SUITABLE  AS   SEA  PLATFORMS  OR  SEA  BASES  (U) 

201.  (U)   Background .     The  AV-8A  sea  trials  conducted  aboard 
HMS  EAGLE    (reference  1)   have  demonstrated  that  there  are  no 
serious  physical  constraints  on  AV-8A  V/STOL  operations  from 
those  ship  classes  specifically  designed  to  operate  either 
fixed-wing  or  rotary-wing  aircraft    (i.e.,   CVA,   CVS,  LHA-1, 
LPH-2) .     The  minimum  criteria  for  a  nonaviaticn  type  ship  to 
serve  as  a  Sea  Platform,  extracted  from  reference  2,  are  des- 
cribed in  paragraph  202,  below. 

202.  (U)   Landing  Area  Composition,   Size,  Obstruction  Clearance 
and  Visual  Landing  Aids  Requirements.      In  general ,   the  minimum 
landing  area  size  and  obstruction  clearance  criteria  governing 
all-weather  day /night  and  VFR  day/night  helicopter  operations 
from  nonaviation  ships    (reference  3)   are  considered  applicable 
to  AV-8A  with  the  following'  additional  constraints: 

a.  Deck  Composition.     Operation  from  decks  constructed 
of  wood  is  prohibited.     Although  many  of  these  decks  are  sat- 
isfactory from  the  standpoint  of  strength,   they  are  not  con- 
sidered suitable  for  AV-8A  operations  due  to  the  possibility 
of  deck  erosion  by  the  high  velocity,   high  temperature  jet 
efflux  and  subsequent  ingestion  of  debris  into  the  engine. 

b.  Approach  Clearance  Area.     The  AV-8A  jet  efflux 
danger  zone  in  hover  extends  outward  and  downward  50  feet 
from  the  geometric  center  of  the  aircraft.     The  temperature 
(50  degrees  Centrigade)   and  velocity    (25  feet/second)   of  the 
jet  efflux  50  feet  from  the  aircraft  dictate  a  personnel-free 
approach  clearance  area  of  a  minimum  of  10  0  feet  in  width 
centered  on  the  approach  line. 

c.  Minimum  Freeboard. .    In  the  early  stages  of  this 
study,  a  minimum  of  25  feet  of  freeboard,  measured  from  the 
flight  deck,  was  thought  to  be  necessary  to  prevent  engine 
ingestion  of  salt  w«ter  spray  kicked  up  by  jet  exhaust  during 
hover.     It  has  been  established  that  jet  exhaust  can  kick  up 
sufficient  spray  to  create  a  problem  from  a  hover  height  of 
50  feet.     The  critical  conditions,   however,  are  related  to  a 
combination  of  sea-state,  wind-over-the-deck ,  hover  height 
and  freeboard  height.     Sea  trials  may  be  required  to  estab- 
lish the  criteria  fcr  minimum  freeboard. 

d.  Minimum  Obstruction  Clearance.     The  criteria  for"  an 
•obstruction  clear  area,   in  establishing  helicopter  landing 
pad  size   (reference  3}  ,   include  consideration  for  the  heli- 
copter rotor  sweep  area.     An  obstruction  free  area  equivalent 
to  that  of  at  least. 1%  rotor  diameters  is  required  along  the 
approach  to  the  landing  area.     In  the  case  of  the  AV-8A,  the 
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area  swept  by  a  distance  of  lh  wing  spans,  or  37.5  feet,  be- 
tween the  geometric  center  of  the  aircraft  and  fixed  obstruc- 
tions with  the  aircraft  landing  at  the  most  adverse  touchdown 
point  on  the  flight  deck  is  taken  as  the  obstruction  free 
area. 

e.  Minimum  Landing  Area  Size.     Current  criteria  for 
the  certification  of  nonaviation  ships  for  all-weather  heli- 
copter flight  operations  are  predicated  on  the  helicopter 
approaching  on,  or  parallel  to,  an  optimum  approach  line  and 
landing  with  the  front  wheel  within  a  touchdown  circle  of  2  4 
feet  outside  diamte~"   (22  feet  inside  diameter) . 

(1)  The  minimum  landing  area  size  for  a  specific 
is  then  determined  by  applying  the  following  cri- 

(a)  With  the  axis  of  the  helicopter  on  the 
approach  line,   the  rear  wheels,   or  aft  skid  extremity,  must 
remain  within   (determines)   the  after  peripheral  marking  lines 
of  the  landing  area  when  the  axle  of  the  forward  wheel  or  for- 
ward skid  support  intersects  the  after  inner  edge  of  the 
touchdown  circle. 

(b)  With  the  axis  of  the  helicopter  on  the 
approach  line,   the  ncse  of  the  helicopter  must  remain  within 
(determines)   the  forward  peripheral  marking  lines  of  the 
landing  area  when  the  axle  of  the  forward  wheels  or  forward 
skid  supports  intersect  the  forward  inner  edge  of  the  touch- 
down circle . 

(2)  The  touchdown  circle  of  24   feet  outside  dia- 
meter   (22  feet  inside  diameter)    is  considered  to  be  suit- 
able touchdown  "target"   for  AV-8A  VTOL  operations.  The 
minimum  operational  landing  area  size  can  be  determined  by 
applying  similar  criteria  to  the  AV-8A  main  landing  gear/air- 
frame  configuration  and  relevant  dimensions.     On  this  basis, 
the  minimum  flight  deck  dimensions^  required  to  compensate  for 
undershoot,  overshoot,  and  off-center  vertical  landings  due  to 
pilot  technique  or  ship's  motion  are    (see  Figures  C-2-1, 
C-2-2,   C-2-3,   and  C-2-4)    32  feet  from  the  circle  center  to 
the  aft  deck  edge  line,   38  feet  from  circle  center  to  the 
forward  deck  edge  line,   and  25  feet  to  either  side  from  the 
circle  center   (i.e.,  a  platform  70  feet  long  by  50  feet  wide). 
These  dimensions  define  the  minimum  landing  area  size,  ex- 
clusive of  obstruction  clearance  requirements,   that  will 
ensure  that  the:AV-8A  fuselage,  wing  tips,  and  empennage  will 
be  within  the  periphery  of  the  flight  deck. 

f.  Visual  Landing  Aids  Requirements.     The  criteria 
for  determining  the  minimum  sized  landing  area  required  for 
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FIGURE  C-2-1 


(U)    AV-8A  DIMENSIONS 


./..Ail' 
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Overall  Length  46  Ft.  1.0  In. 

Wing  Span  Combat  25  Ft.  4.0  In. 

Height    (Approx . )  11  Ft.  3.0  In. 

Nose  to  Main  Wheels  26  Ft.  0.0  In. 

Main  Wheels  to  Tail  20  Ft.  0.1  In. 

Outrigger  Span  22  Ft.  A.O  In. 
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FIGURE  C-2-3 
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(U)   MINIMUM  DECK  AREA  FOR  OVER-SHOOT  CONDITION 
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FIGURE  C-2-4 

(U)   MINIMUM  DECK  AREA  REQUIRED  FOR  OFF-CENTER  CONDITION 
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helicopter  operations  assume  that  the  helicopter  cockpit 
field  of  view  will  enable  the  pilot  to  hover  over  the  de- 
sired touchdown  point  by  observation  of  a  visual  reference' 
on  the  ship.     These  same  criteria  hold  for  AV-8A  land- 
ings . 

20  3.      (U)   Minimum.  Size  of  Ships'   Landing  Platforms.  In 
applying  the  minimum  criteria  of  paragraph  202 ,   it  is  recog- 
nized that  the  landing  area  obstruction  clearance  envelope 
and  the  minimum  landing  area  size  will  vary  with  each  ship  or 
ship  class  as  a  function  of  flight  deck  configuration  and  lo- 
cation, the  approach  angle  selected,  the  location  of  the 
touchdown  circle  within  the  available  landing  area,  and  the 
location  and  height  of  ship's  structure  or  equipment  relative 
to  the  landing  area .     In  general,  however.,   it  can  be  stated 
that  the  minimum  obstruction-free  flight  deck  areas  that  are 
physically  compatible  with  AV-8A  VTGL  operations  are: 

a.  Stern  mounted  landing  platforms  50  feet  wide  by 
70  feet  long  with  an  obstacle-free  area  extending  15  feet 
beyond  the  platform  boundaries  fore  and  aft,  and  25  feet  be- 
yond either  side. 

b.  Amidships  mounted  landing  platforms  must  be  10  0 
feet  long,  including  a  15-foot  obstruction  clearance  area 
fore  and  aft,  and  50  feet  wide  with  an  additional  25-foot 
obstacle-free  area  to  either  side. 

204.  (U)   Flight  Deck  Strength.     The  flight  deck  strength 
must  be  adequate  to  sustain  AV-8A  YTOL  operations  at  gross 
weights  of  18,000  pounds  at  a  sink  rate  of  12  feet/second. 
Additionally,   as  detailed  in  reference  3,   the  combined  static 
and  dynamic  loads  of  a  secured  AV-8A  being  subjected  to  the 
effects  of  ship  motion  must  be  considered  in  the . evaluation 
of  the  deck  structure. 

205.  -    (U)   Ships  Satisfying  Minimum  Criteria.     The  criteria 
of  paragraphs  203  and  204  were  applied  to  the  current  inven- 
tory and  planned  new  construction  of  Navy  ships.     Table  C-2-1, 
compiled  from  references  2 ,   4 ,  and  5 ,   lists  those  ship  types 
which  satisfy  these  minimum  criteria  -and  thereby  qualify  to 
serve  at  least  in  the  role  of  a  Sea  Platform  providing  that 
satisfactory  visual  landing  aids  are  available. _    Tables  C-2-2 
and  C-2— 3 ,  compiled  from  reference  4,  provide  a  listing  of 
those  ships  considered,  but  found  wanting,   in  minimum  re- 
quirements for  AV-8A  compatibility. 


C-9 


4 


TABLE  C-2 

-1.       (U)  SHIPS 

SATISFYING 

MINIMUM 

CRITERIA 

ADEQUATE 

ADEQUATE 

FLIGHT 

SKIP 

DECK 

OBSTRUCTION 

DE 

CK 

TYPE* 

STRENGTH 

CLEARANCE 

DIMEN 

SIGNS 

LPH-2 

X 

X 

602 

X 

72  ' 

LHA-1 

X 

X 

797 

118  ' 

LPD-1 

X 

X 

17  3 

'  X 

78  1 

LPD-4 

X 

x 

205 

'  X 

81 ' 

LSD-36 

X 

X 

77 

'  X 

83' 

liCL  —  i  y 

vr 

X 

vr 

X 

80 

'  X 

78  *** 

AE-21 

X 

X 

77 

'  X 

66  1 

AOE-1 

X 

X 

83 

'  X 

88  ' 

AOR-1 

X 

X 

82 

■v 

85' 

All  CVA's 

X 

X 

100  0 

X 

250'** 

All  CVS  '  s 

X 

X 

895 

X 

190*** 

*  All  ships 

are  typical  of 

their  class 

**  Average  di 

tensions . 

TABLE  C-2- 2.      (U)    NONAVI AT ION  SHIPS   REJECTED  BECAUSE  OF 
INSUFFICIENT  LANDING  PLATFORM  SIZE  OR  OBSTRUCTION 

CLEARANCE  AREA 


AD 

14,16,26,37 

CGN 

9 

AE 

3,12 

CLG 

3,6 

AF 

10,28,48,55,56,58 

DD  . 

446,692,710,764 ,805 

AG 

153 

DE 

1C22, 1037 ,1041,1051 

AGDE 

1 

DEG 

1 

AGS 

15 

DL 

4 

AKS 

1,32 

DLG 

9,17 

AO 

105,143 

DLGN 

33  ,35 

AS 

17,33 

LCC 

11,12,16 

ASR 

21 

LKA 

113 

CA. 

68 ,139 

LSD 

2,5,13,22,28,30 

CG 

11 

LST 

583  ,1179 

DD 

963 

^CLASSIFIED 


TABLE  C-2-3.       (U)    SHIPS   HAVING  SUFFICIENT  LAN-DING 
PLATFORM  SIZE  BUT  INSUFFICIENT  DECK  STRENGTH 

AGS 

1 

AGMR 

1 

CC 

1,2 

LP  II 

4 

LST 

1153,1160 
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SECTION   3.-     SEA  BASE  CHARACTERISTICS  (U) 


301.      (U)   Background .     An  AV-8A  Sea  Base,  by  definition,  must 
be  capable  of  supporting  and  operating  a  complement  of  AV-8A 
aircraft.     A  complement  may  range  up  to  a  full  squadron  of  20 
aircraft.     Representative  numbers  associated  with  the  most 
likely  Sea  Base  candidates;   i.e.,   the  CVA,  CVS ,  LHA,  and  LPH--2, 
are  shown  in  Table  C-3-1. 


TABLE  C-3-1. 

AV-8A 1 

(U)  REPRESENTATIVE 
S  FOR  VARIOUS  SHIP 

COMPLEMENT  OF 
TYPES 

SHIP  TYPE 

NO. 

OF  AV-8A' S 

CVA 

20 

CVS 

20 

LHA 

10 

LPH-2 

6 

302.      (U)    Support  Requirements.     The  above  numbers  are  being 
used  for  planning  purposes  in  determining  how  well  the  var- 
ious Sea  Base  candidates  provide  for  the  following  functions 
and  features  which  are  a  must  for  supporting  and  operating 
the  AV-8A: 


a.     Maintenance.     Full  support  requires  organizational 
(OMA)   and  intermediate    (IMA)   maintenance  activities. 


b.  Ordnance.     Full  support  requires  storage,  assembly, 
and  handling  of  ordnance  for  four  sorties  per  day  per  air- 
craft  (Annex  B) . 

c.  Fueling.     Fuel  storage  and  pressure  refueling  are 
necessary  for  full  support. 

d.  Billeting.     Berthing  for  personnel  required  to 
operate,  service,  maintain,  and  arm  the  AV-SA's. 

e.  Flight  Deck  or  Landing  Platform.     May  or  may  not 
provide  for  rolling  take  .off  and  landing  as  well  as  vertical 
take-off  and  landing. 

f.  Communications,   Control,   and  Landing  Aids.  To 
provide  for  air  support  of  the  landing  force — requires 
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capability  to  launch  and  recover  AV-8A  missions  under  in- 
strument   (IFR)  conditions. 

g.     Replenishment.     While  the  Sea  Base  must  be  capable 
of  replenishment  at  sea,   the  above  features  of  maintenance, 
ordnance,  and  fueling  must  be  sufficient  to  sustain  full-scale 
operations  for  a  minimum  of  5  days  without  replenishment  so  as 
to  avoid  excessive  logistic  support  requirements.. 

303.  (U)  Candidates .  The  ship  candidates  to  serve  as  Sea 
Bases,  in  the  order  in  which  they  will  be  covered,  are  the 
LPH-2,  LHA,   CVS,   and  CVA. 

304  .      (C)  LPH-2    (IWO-JirLY  Class)  .     The  LPH-2  is  a  helicopter 
assault  carrier,   typical  of  its  class,  whose  primary  mission 
is  to  transport  and  land  troops  and  their  essential  helicop- 
ter-transportable equipment  and  supplies  by  means  of  embarked 
transport  helicopters.     Under  normal  operations,   its  comple- 
ment of  helicopters  can  include  as  many  as  27  CK-46's  (refer- 
ence 6) .     The  aviation  characteristics  of  the  LPH-2  class  are 
considered,   using  specific  data  from  the  LPH-7    (USS  GUADAL- 
CANAL) .     These  data  are  typical  of  the  LPH-2  class  except 
where  noted  as  being  otherwise. 

a.     Maintenance  Shop  Space.     The  aviation  repair  shops 
are  located  on  the  main  deck  forward  of  the  hangar  deck. 
They  encompass  an  area  of  2,377  square  feet  of  deck  space 
which,  under  existing  operational  procedure,  provides  a  work- 
ing area  for  carrying  out  organizational  and  necessary  inter- 
mediate level  maintenance  for  its  complement  of  rotnry-wing 
aircraft.     Accommodations  for  AV-8A  IMA  can  be  provided  for, 
within  these  shops,  with  respect   to  structure,  hydraulics, 
electrical,  communication-navigation  equipment,  and  removable 
engine  components . 

(1)  Vans,   8  by  3  by  20  feet,  are  ordinarily  needed 
for  electrical/avionics  IMA.     Some  of  the  functions  of  the 
vans  may  be  integrated  with  those  normally  carried  out  within 
the  available  shop  space.     If  vans  are  to  be  utilized,  a 
spotting  factor  of  .25  per  van  applies  when  stowed  on  the 
hangar  deck. 

(2)  An  engine  change  on  the  AV-8A  requires  removal 
of  the  wing  in  order  to  lift  out  the  engine.     The  necessary 
overhead  clearance  and  joists  are  available  on  the  hangar 
deck  to  carry  out  this  task  provided  the  overhead  hoists  are 
slowed,   in  lifting  speed,   or  supplemented  with  a  hand  oper- 
ated chain  hoist,   so  as  to  accommodate  the  small  clearance 
between  engine  and  airframe. 
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b.     Hangar  Deck  Dimensions  and  Facilities.     The  hangar 
deck  is  288  feet  long  with  a  maximum  width  of  72  feet,  a 
minimum  width  of  37  feet,  and  an  overhead  of  21  feet.  The 
hangar  deck  is  serviced  by  two  50  by  34  foot  aircraft  ele- 
vators having  a  lifting  capacity  of  44,000  pounds  apiece  and 
two  cargo  elevators,   11  by  7  feet  and  17  by  7  feet,  with  a 
lifting  capacity  of  14,000  pounds  apiece.     There  are  two 
overhead  hoists  with  a  capacity  of  24,000  pounds  apiece  and 
four  monorail  hoists  with  a  capacity  of  4,000  pounds  apiece. 
A  spotting  factor  of  1.36  has  been  established  to  relate  the 
AV-8A  with  the  CH-46   (reference  C).     Using  this  factor,  a 
tradeoff  of  AV-8A's  and  CH-4  6  helicopter  equivalents  can  be 
made.     Table  C-3-2  shows  the  effect  of  such  tradeoffs. 


TABLE  C-3-2.      (C)    MAXIMUM  COMPLEMENT  OF  AV-3A'S 
AND  CH-4  6   HELICOPTERS  ON  LPli  UNDER 
NORMAL  OPERATIONAL  CONDITIONS 

AV-8A ' S 

CH-4  6 

0 

27 

2 

24  ' 

4 

21 

6 
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c.     Flight  Deck  Dimensions  and  Obstructions.  The 
flight  deck  dimensions  are  sufficient  for  rolling  landings 
and  take-offs. 


Length  602  Feet 

Width   (Maximum)  82  Feet 

Width   (Minimum)  60  Feet   (at  island) 

The  island  superstructure  represents  an  obstruction  but  will 
also  serve  as  a  visual  reference  when  landing.     The  mast 
height  extends  to  149  feet  above  the  waterline  and  can  there- 
fore provide  the  require  altitude  reference  from  60  feet 
above  the  flight  deck, 

d.     Billeting  Spaces.     The  introduction  of  the  AV-8A 
into  the  aircraft  complement  of  the  LPH-2  necessitates  also 
the  introduction  of  special  skills,   if  not  extra  hands,  into 
the  ship's  complement  of  personnel.     It  is  essential  to  de- 
termine if  this  places  an  untoward  burden  on  the  ship's- 
berthing  capability. 


TABLE  C-3 

-3.  (U) 

LPH-2  5 

HING  SPACES 

OFFICERS 

CPO'S 

& 

"SGT'S  ENLISTED 

Ship 1 s  Company 

82 

34 

542 

Troops 

194 

47 

1,871* 

Others 

3 

28 

Maximum.  Berthing 

Capacity 

279 

81 

2,441 

*  Under  normal  co 

ndit ions , 

the  en 

lis 

ted  berthings  would 

number  1,5  87. 

Under  emergency 

cor. 

ditions ,   an  addi- 

tional  2S4  bert 

hs  can  be 

made  a 

vai 

iable  for  a  total 

of  1.871. 

(1)     The  L 

PH-2  class  ship 

is 

capable  of  providing 

approximately  2  , 8  C  0 

berthing 

spaces 

(re 

ferenco  7) .  The 

normal  breakdown  is 

shown  in 

Tanle  C 

-» 

—  s>  — 

(2)     The  AV-8A  will  require  an  average  of  two  of- 
ficers and  16  enlisted  men  per  aircraft  for  operations,  which 
includes  provisions  for  an  IMA  operating  capability,  while 
each  CII-46  helicopter  requires  an  average  of  four  officers 
and  10  eniisced  men  to  provide  for  this  same  capability 
(reference  3).      (While  these  numbers  are  subject  to  some 
variation  as  the  complement  of  aircraft  is  increased,  they 
are  close  enough  to  establish  whether  or  net  a  berthing  prob- 
lem exists.)     The  reduction  in  CH-46  equivalents  required  tc 
make  room  for  the  complement  of  six  AV-SA's    (Table  C-3-2) 
figures  cut  to  an  excess  of  24  officer  berthings  and  an  in- 
creased need  of  six  enlisted  berthings.     The  ship's  berthing 
spaces  are  more  than  sufficient  to  accommodate  the  AV-8A's 
needs  in  this  area. 

e.  Administrative  Spaces.     The  aviation  administrative 
spaces  amount  to  716  square  feet    (reference  7 ) .     Reference  8 
shows  the  support  personnel,  which  includes  the  administrative 
personnel,   for  10  aircraft  to  be  two  men  regardless  of  the 
aircraft  type.     The  embarkation  of  an  AV-8.A  detachment  should 
not,  therefore,   influence  the  adequacy  of  the  administrative 
spaces  any  more  than  embarking  a  mix  of  helicopters. 

f.  Fuel  Storage  and  Handling. 

(1)     The  LPII  has  the  following  capacity  for  fuel 

storage : 


290,000  gallons  of  JP-5  @  95%  capacity*    (LPH-2 , 3 , 7 , 9 ) 

375,000  gallons  of  JP-5  @  95%  capacity*    (LPII-10 , 11 , 12 ) 

*  Capacities  vary  among  ships.     Capacity  given  is  a 
minimum. 


In  Annex  F  it  is  estabi. 
sortie  will  require  2 , 2  i 
fuel.  For  the  six  aire: 
being  used  for  planning 
consume  52,800  pounds  o 
transport  helicopter,  d1 
peered  to  use  4,800  pou: 
icopters  being  removed 
therefore  account  for  7 
AV-8A.  Approximately  1 
be  required  for  each  da; 
storace  capacitv  of  the 


shed  that  a  representative  AV-8A 
i0  pounds,  or  32  3  gallons,  of  JP-5 
■aft  and  four  sorties/aircraft/day 
purposes,   the  AV-8A  complement  will 
:  JP-5   fuel  per  day.     Each  CK-46 
ixing  normal  operations,   can  be  ex- 
;ds  of  fuel  per  day.     The'  eight  hel- 
-O  make  room  for  the  AV-8A  compiemeni 
I  percent  of  the  fuel  to  operate  the 


i,400  pounds  of  additional  fuel 


■  s  operation  ana 
shio . 


is  well  within 


rauld 
the 


(2)  Refueling  is  provided  at  a  minimum  of  three 
fueling  stations  on  the  flight  deck  and  one  station  on  the 
hangar  deck.  Each  station  is  equipped  with  a  single  oOint 
pressure  fueling  system  rated  at  30  p.s.i. 


Ordnance  Stcwacra  and  Handlinq, 


The  stowage  and 


V (A) )    is  a  significant 


handling  of  aviation  ordnance  (Clas 
consideration  when  incorporating  the  AV-8A  into  the  LPH  com- 
plement of  aircraft.     The  LPH-2  has  two  cargo  holds  which 
are  satisfactory  for  stowage  of  most  types  of  Class  V(A) 
ordnance.     These  holds  are  currently  committed  to  the  stor- 
age of  Landing  Force  Reserve  Material    (LFORM)    troop  munition; 
with  the  exception  of  one  compartment  which  is  reserved  for 
the  storage  of  special  weapons.     The  two  holds  are  separated 
into  two  vertical  levels  with  each  hold  being  serviced  by  a 
cargo  elevator  which  connects  it  directly  with  the  hanoar 


and  flight  deck: 
Table  C-3-4. 


The  hold  characteristics  are  shown  in 


TABLE  C-3-4 . 

(U)    ORDNANCE  C 

ARGO  HOL 

DS  ON  THE 

LPH- 

2 

FLOOR 

. 

SPACE 

VOLUME 

ELEV 

71  r 

COS  ! 

LOCATION 

(SQ.FT. ) 

(CU.FT.) 

ope:< 

! 

Cargo  Hold  No .  1 

4th  Deck 

1..459 

11,614 

10  ' 

X 

s'  ; 

Pyro/Demo  Mag. 

4th  Deck 

207 

1,656 

Is-  Platform 

1,522 

12  . 168 

1  r.  f 

x 

S  '  I 

Cargo  Hold  No.  2 

4th  Deck 

2  ,220 

17 ,683 

17  1 

X 

b;  i 

*lst  Platform 

1,926 

14  ,625 

"I  ""7  t 

X 

*  SASS    (Special  ; 

\rmament  Storag 

e  Spac<j) 

1 
I 

a- 16 


—   -   1  _  ,  


xABLb   C— 3-D  i       (U;    CRI.cr.RIA  FOR 
ORDNA.vCr,  Rx.QbIREMEiMT 

ES  ± ABLI ShlFG 
S 

Deck -Roll 

3  00  Feet    (no  wind) 

No.   of  AV-8A's 

6 

Sortie  Rate 

4 

Operating  Days 

5 

Mission  Radius 

50  NM 

Pay load  -  Including  Guns 

3,38  0  Pounds 

Weapons  Mix : 

Rock eyes 

62% 

MK-82 

38% 

3 Oram  Guns  -  All  Missions 

Sidewinder  Missiles 

20  (Estimate) 

(1)  To  establish  a  representative  LPH  weapons 
stowage  cube  for  AV-8A  ordnance,  data  from  Annex  B  (Perform- 
ance) ,  Annex  D   (Basing)  ,-  and  Annex  G    (Weapons  Effectiveness) 
were  used.     The  criteria  listed  in  Table  C-3-5  is  a  summary 
of  the  data  used  to  provide  ordnance  requirements  for  stow- 
age considerations.     To  ease  rhe  impact  of  ordnance  stowage 
and  handling  equipment  requirements,  the  weapons  variety  was 
limited  to  the  most  desirable  weapons  as  discussed  in  Annex 
G.     The  ordnance  payload  of  3,380  pounds  includes  250  pounds 
of  30mm  ammunition   (200  rounds)   which  are  desired  for  all 
missions.     The  external  ordnance  payload    (3,13  0  pounds)  is 
effectively  six  stores  consisting  of  Rockeyes  and/or--MK-82 
bombs  which  the  study  considers  the  most  effective  weapons 
against  the  targets  envisioned.     Additional  stowage  for  a 
quantity  of  20  Sidewinder  missiles  if   desired  as  a  contin- 
gency stock  for  a  representative  defensive  air-to-air  capa- 
bility for  the  AV-8A. 

(2)  The  AV-8A  ordnance  mix  and  volume  requirements 
are  listed  in  Table  C-2-6.     Under  current  operational  pro- 
cedure,  the  SASS    (Special  Armament  Storage  Space)    hold  is 
restricted  to  the  storage  of  special  ordnance.  Exceptions 
have  been  made  in  the  oast  and  these  holds,   or  at  least  holds 
with  similar  restrictions,   have  been  used  for  the  storage  of 
air-launched  ordnance  on  CVA's.     Reference  9  provides  the 
correspondence  related  to  one  such  case.     When  nuclear  ord- 
nance is  not  stowed  on  the  LPH ,   this  space  is  often  used  for 
other  purposes,   including  stowage  of  conventional  ordnance. 
Figuring  on  a  5-day  cycle,  and  a  broken  stow  factor  of  0.5, 
the  required  ordnance  storage  area  is  found  to  encompas? 
23,4  68  cubic  feet.     While  the  support  provided  by  the  AV-SA 
in  an  amphibious  assault  is  expected  to  be  considerable,  xt 


TABLE  C--3-6  .      (C)    LPH  AIR 

ORD^AIJCE 

b  1  U  v\Vib  L.    RL  y  U  ±  KhM  L  W  Ji  b  (b 

ZiW  —  Q  7j  1  c  \ 

O  1  VJ  t  > 

TOTAL 

CUBIC 

VOLUME 

WEAPON 

QUANTITY  FEET 

(.5) 

(CU .FT. ) 

Rockeye  II 

446  12,410 

6  ,205 

18,615 

MK-82 

273  2,563 

1,286 

3,858 

30mm 

24,000  Rounds  360 

180 

540* 

Sidewinder 

20  303 

152 

455 

2  3,468 

*  Estimated 

is  yet  to  be 

established  if  this  will 

provide  s 

ufficient  jus 

tification  for  utilizing  the  SASS  hoi 

d  for  air- 

launched  ord- 

nance  storage 

(3) 

A  second  alternative  to  providing 

for  air- 

launched  oran 

ance  storage  space  lies 

in  coiTLbining 

it  with  th 

storage  requi 

reraents  for  LFORM  troop 

munitions . 

The  usual 

procedure  calls  for  the  LPH  to  have  on  hand  a  15-day  reserve 
supply  of  troop  munitions  with  the  Marine  Landing  Force  load 
ing  another  15-day  supply  when  embarking   (reference  6). 


(4)     A  final  option  is  associated  with  the  approx- 
imately 22,0  00  cubic  feet  of  LPH  storage  space  that  was  once 
allotted  to  the  storage  of  AVG7iS .     This  type  of  fuel  is  no 
longer  used  in  quantity,   leaving  this  space  available  for 
other  purposes.     Two  possibilities  exist: 

(a)  The  most  recently  constructed  LPH-2 
class  ships;   i.e.,   the  LPH-10 ,   LPH-11,  and  LPH-12 ,  have 
already  been  modified  with  respect  to  this  space.     The  forme 
AVGAS  storage  area  now  provides  additional  dry  storage  area. 
Although  dry  storage  space  is  not  satisfactory  for  ordnance 
storage,   it  is  satisfactory  for  the  Class  I  and  IV  material 
(nonexplosives ) . 

(b)  The  remaining  four  ships  of  the  LPH-2 
class;   i.e.,   the  LPH-2,   LPH-3,   LPH-7 ,   and  LPII-9  ,   are  cur- 
rently being  considered  for  modifications  meant  to  utilize 
the  AVGAS  space.     Reference  10  provides  the  details  for  one 
such  proposal  in  which  it  is  proposed  to  use  this  space  to 
provide  additional  JP-5  storage  capacity,,  additional  dry 
storerooms.,   and  a  9,000-pound  elevator  to  service  the  store- 
rooms.    This  modification  could  serve  the  ordnance  storage 


t 


i 


problem  as  suggested  in  the  previous  paragraph,  or  additional 
modifications  could  be  included  wher-ein  the  AVGAS  storaqe 
space  would  be  converted  to  an  ordnance  hold  with  a  cargo 
elevator  connecting  it  with  the  hangar  deck .  ..' 

(5)  Ordnance  assembly  is  peculiar  only  to  the 
MK-80"  series  bomb  which  requires  attachment  of  the  conical 

or  Snakeye  fin  and  fuse.     Considering  cargo  space  limitations 
this  assembly  is  most  easily  accomplished  in  the  hangar  deck 
area.     Since  the  Rockeye  requires  no  assembly . upon  removal 
from  its  MK-18  storage  container,  only  unpacking  and  handling 
space  is  required.     Sidewinder  missiles  are  stowed  in  a  MK-16 
Mod  0  cradle  in  an  assembled  configuration  except  for  snap-on 
fins  and  wings.     The  Sidewinder  fins  and  wings  are  provided 
in  separate  pallets.     The  30mm  Aden  gun  ammunition  should  be 
belted  prior  to  stowage.     Therefore,  the  area  considered  most 
desired  for  ordnance  preparation  and  assembly  is  the  hangar 
deck  area.     The  required  assembly  area  is  approximately  400 
square  feet.     Table  C-3-7  lists  the  general  purpose  and 
peculiar  ordnance  handling  equipment  required  for  AV-*8A  sup- 
port.    The  hand  tools  and  aircraft  functional  checkout  equip- 
ment will  be  included  in  the  detachment's  OKA  capability  and 
are  not  listed. 

(6)  The  recommended  flow  of  ordnance  from  stowage 
area  to  aircraft  loading  will  consist  of  the  following  steps: 

(a)  Transfer  from  storage  to  hangar  deck 
uitiizing  forklift  and  elevator. 

(b)  Ordnance  breakout  from- pallets  (MK-82) 
and  containers    (Rockeye) . 

(c)  Weapons  placed  on  Aero  12  B/C  skids 
(MK-82)   and  Aero  21A  skids   (Rockeye) . 

(d)  MK-82  tail  fins  attached  and  fuse  booster 
and  lugs  installed. 

(c)     Weapons  transferred  on  Aero  12  B/C  and 
21A  skids  via  flight  deck  elevator  to  AV-G7\  loading  area. 

(f)  Weapons  manually  raised  tc  aircraft 
attachment  points  using  respective  Hernia  bars. 

(g)  Weapon  fuzed  as  required  utilizing 
standard  procedures. 


TABLE  C-3-7.       (U)    AIR  ORDNANCE  HANDLING  EQUIPMENT 


General  Purpose  Ordnance  Handli ng  Equipment 

(2  minimum) 


Forklif t* 
Aero  85  Forklift  Adapter 

with  MK-4  9  Weapons  Cradle 
Aero  12  B/C  Skids 

Aero  9  B/C  Adapter 
Aero  2lA  Skids 
Aero  71A  Adapter 


(1  per  forklift) 

(3  per  aircraft) 

(1  per  2  Aero  12  B/C  skids) 

(1-5  per  aircraft) 

(1  per  2  Aero  21A  skids) 


Peculiar  Ordnance  Handlina  Eauioment 


MK78I  &  82  Bombs 

-  Hernia  Bar    (Aero  66) 
Rockeye 

-  Hernia  Bar    (MAU  117E) 

-  MK-19  Mod  0  Bar 

-  Chain/Pneuniatic  Hoist  if 
stowed  without  container) 

-  Aero  91A  Adapter 
Sidewinder 

-  Aero  3 OA- 2  Adapter 

-  Aero  8C-1  Adapter 
3  Omri 

~Extra  ammo  container  for 
guns 


(2  per  aircraft) 

(2  per  aircraft) 
(2  per  aircraft) 

(1) 

(1  per  Aero  21A  skid) 

(2) 
(2) 


(2  per  aircraft) 
*  Presently  on  board  LPH-2  class  ships. 


h.     Aircraft  Servicing  Facilities.     The  following  AV-8A 
servicing/support  requirements  are  provided  for  on  the  LPK-2: 

(1)  Nitrogen. 

(2)  Electric  power.  . 

(3)  Air  supply.  ^ 

(4)  Demineralized  water. 

(5)  Fresh  water  for  corrosion  control. 

(6)  Aircraft  handling  equipment: 
(a)     Wheel  chocks. 


C-20 


(7) 
(8) 

storage  carts, 
board  ship. 


(b)  Chain  tie-downs. 

(c)  Tow  tractor. 

(d)  Tow  bar. 

Photographic  processing  capability. 

Liquid  oxygen    (LOX)   must  be  supplied  from 
No  capacity  for  generating  LOX  exists  on 


i.     Communications  Equipment. 

(1)     The  sea  basing  of  the  AV-8A  should  see  few 
problems  in  the  general  area  of  communications.     The  aircraft 
system  configuration  has  the  following  communication  comple- 
ment : 


(a) 

(b) 
(c) 
(d) 
(e) 


UHF  Transceiver. 
VHF  Transceiver. 
VKF  CFM)   Transceiver . 
IFF. 

ICS    (Inter-Communications  System) 


(2)  The  LPH  has  full  UHF  transceiver  capability, 
and  this  equipment  provides  the  main  source  of  air-ground 
communications . 

(3)  Communications  on  deck,  between  the  pilot  and 
Pri-Fly,  will  normally  be  through  an  assigned  UHF  frequency. 
The  AV-8A's  external  ICS  system  may  be  used  between  the  pilot 
and  deck  crew,  or  relayed  to  Pri-Fly  through  one  or  more  of 
the  ship's  communication  systems    (MC-1,   -3,   —5,  or  S.P. 
(sound  powered)   phones) .     Hand  and/or  light  signals  could 
provide  primary  flight  deck  control  of  the  AV-8A  similar  to 
helicopter  deck  control. 

j.     Navigation  Equipment. 

(1)     The  LPH  has  several  navigation  systems  that 
are  compatible  with  the  AV-CA.     These  systems  include: 


(a)     TAG AN. 


1 


• 


\ 


(c)  UHF/DF 

(d)  -  Radar. 

(2)  The  AV-SA's  Intertial  Navigation  and  Attack^' 
System  (INAS)  is  not  capable  of  normal  alignment  aboard  ship 
due  to  ship's  motion.  The  equipment  to  facilitate  shipboard 
alignment  of  AV-8A's  INAS  requires  further  investigation. 

k.     Crash  Equipment. 

(1)     The  LPH  class  ships  are . currently  equipped  to 
deal  with  aircraft-  crash  emergencies,  both  from  the  stand- 
point of  trained  personnel  and  the  tools  needed  to  minimize 
injury  and  damage, 
available : 


applicators 
facilities . 


The  following  equipment  is  currently 

(a)  Salt  water  fireplugs,  reeled  hoses,  and 

(b)  Fog-foam  applicators  at  the  salt  water 


(c)  Fog-foa 


;r  protected  below  decks 


.(d)     Two  vehicle-mounted,   light  water,  purpls 
units  with  dual  selective  nozzles. 

(e)  Portable  CO-  extinguishers . 

(f)  Portable,  dry  chemical  extinguishers. 

(g)  Crash  crane  with  boo::i  and  scraper  blade 


on  the  flight  deck, 
(h) 
(i) 

ations . 


Crash  and  rescue  locker. 

Two  men  in  hot  suits  during  flight  oper- 


(j)     A  sea  rescue  capability  via  a  motor 
whale  boat  ready  for  launch,  a  plane  guard  helicopter  or  a 
support  ship  close  at  hand. 

(2)     An  airfield-type  fire  truck  has  recently  been 
added  to  the  LPH.     The  truck  has  C02  nozzles  at  the  front 
bumper  and  a  long  over-cab  boom  applicator  that  allows  fire 
fighting  well  within  the  flame  periphery.  . 

1.     Landing  .Aids.     The  LPH  is  equipped  with  landing 
aids  suitable  for  the  requirements  of  helicopter  operation. 


!2 


-  -----  -f.  ^ir,.-  ; 


jpw.<*.*:~.  -.,._.-.TJP...   


They  appear  suitable  for  AV-8A  operation  as  indicated  in  the 
NATC  technical  report   (reference  1) . 

(1)  The  following  landing  aids  exist  on  the  LPH: 

(a)  LSE    (landing  signal  enlisted)  personnel. 

(b)  LSE  wands. 

(c)  LSE  light  suit.  ,; 

(d)  Helicopter  spot  markings. 

(e)  Horning  beacon. 

(f)  Touchdown  zone  lights.  . 

(g)  Overhead  flood  lamps ,  red  and  white. 

(h)  Air  data  measuring  system. 

(i)  Deck  condition  beacon. 

(j)  Lineup  or  approach  line  lights  will  not 

be  available  on  the  LPH  as  existing  centerline  lights  are 
scheduled  for  removal . 

(2)  Initial  and  final  approach  guidance  may  employ 
one  or  more  of  the  navigational  systems  of  LPH  until  the 
visual  landing  aids  are  acquired.     This  Sea  Base  capability 
forms  the  basis  for  supporting  operations  to  TACAN /radar 
minimum s . 

m.     Terminal  Control.     Terminal  control  can  be  main- 
tained using  the  current  air  operations  doctrine  stipulated 
for  LPH  class  ships.     Equipments  and  properly  rated  personnel 
are  assigned  to  control  this  phase  of  flight  operations  in 
Air  Operations  Control  Center   (AOCC) .   Helicopter  Direction 
Center   (HDC) ,   Pri-Fly,   and  on  the  deck.     LSE  stations,  if 
required,  will  be  selected  on  the  basis  of  operational  ex- 
perience . 

n.     Miscellaneous.     Repair  and  maintenance  of  pilot 
life  support  equipment  peculiar  to  the  AV-8A,   such  as  an 
oxygen  mask,   "G"  suit,  and  parachutes,  must  be  provisioned 
for  by  the  AV-8A  detachment  because  no  capability  exists 
aboard  the  LPH-2. 


305.  (C)  LHA-I  Class.  The  LIT  A  is  designated  as  a  general 
purpose  amphibious  asscult  ship.     I\_s  general  mission  will 
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be  to  embark,  deploy,  and  land  elements  of  a  Marine  landing 
force  in  an  assault  by  helicopters,  landing  craft,  amphibious 
vehicles,  and/or  combinations  of  these  methods.  Reference  6 
indicates  that  a  normal  operating  complement  can  include  up  " 
to  38  CH-46  helicopters.  The  aviation  characteristics  of  the 
LHA-1  class  ships  are  considered  using  data  made  available  by 
the  LKA  Project  Office  (PMS-377)  and  by  Litton  Systems  Incor- 
porated of  Culver  City,  California   (the  prime  contractor) . 

a.  Maintenance  Shop  Space.     There  is  approximately 
4,800  square  feet  of  deck  space  allotted  for  aviation  repair 
shops.     Most  of  these  shops  are  located  on  the  main  deck  in 
compartments  surrounding  the  hangar.     For  the  projected  nor- 
mal operations,  there  is  sufficient  shop  space  for  conducting 
OMA  and  IMA  for  the  complement  of  helicopters  on  board.  Fifty 
percent  of  the  helicopters  can  be  worked  on  simultaneously  in 
the  hangar  v/ith  sufficient  clearance  allowed  to  move  any  one 
helicopter  out  of  the  hangar  without  disturbing  the  others. 
IMA  level  maintenance  for  the  AV-8A  presents  at  least  two 
noteworthy  features : 

(1)  As  discussed  under  the  LPH,  paragraph  304, 
service  vans  may  be  required  for  IMA  level  maintenance  of 
the  electr ical/avioiiics  system.     These  vans  may  be  stowed  on 
the  hangar  deck  or  in  the  vehicle  stowage  area  on  the  third 
deck.     A  spotting  factor  of   .25  per  van  applies  if  stowed  on 
the  hangar  deck. 

(2)  Overhead  monorail  hoists  are  available  for 
engine  changes  although  they  may  require  gearing  down,  or  be 
supplemented  by  a  hand-operated  chain  hoist,   in  order  to  ac- 
commodate the  small  clearance  between  engine  and  airframe 
when  extracting  the  engine. 

b.  Hangar  Dimensions  and  Facilities.     The  hangar  dimen- 
sions are  259  feet  by  75  feet,  with  minimum  height  clearances 
of  20  feet  forward  beneath  the  gallery  deck  and  23.5  feet  aft 
beneath  the  flight  deck.     Using  a  spotting  factor  of  1.36,  a 
trade  off  between  AV-8A's  and  CK-4  6's  can  be  made.  Table 
C-3-8  shows  the  results  of  these  trade  offs. 

{1)     The  hangar  is  serviced  by  two  aircraft  ele- 
vators:    one  at  the  port  deck  edge,   50  feet  long  by  34  feet 
wide,   having  a  capacity  of  40,000  pounds;   and  one  at  the 
stern,   60  feet  long  by" 3  5  feet  wide,  having  a  capacity  of 
80,000  pounds. 

(2)     In  addition  to  the  aircraft  elevators,  two 
four-pallet  cargo  elevators  terminate,  flush  to  the  deck,  on 
the  ship's  centerline  in  the  hangar.     Each  of  these  elevators 


TABLE  C-3-8.      (C)    MAXIMUM  COMPLEMENT  OF  AV-SA'S 
AND  CH-46  HELICOPTERS  ON  LHA  UNDER 
NORMAL  OPERATING  CONDITIONS 


AV-8A 

CH-4  6 

0 

38 

2 

35 

4 

32 

6 

29 

8 

27 

10 

24 

12 

21 

has  a  bed  18  feet  long  by  3.5  feet  wide  and  a  capacity  of 
12,00  0  pounds. 

(3)     The  hangar  will  have  several  overhead  hoists 
which  will  aid  in  aircraft  maintenance,  and  servicing.  They 
are:     a  transverse  running  nonorail  hoist  with  two  trolleys, 
one  of  8,000-pound  capacity  and  one  of  4, 000-pcund  capacity, 
both  with  hock  clearances  of  26.3  feet;  a  stationary  hoist 
with  a  6,000-pound  capacity;   and  four  chain  falls. 

c.  Flight  Deck  Dimensions  and  Obstructions.  The 
flight  deck  is  of  sufficient  size  to  permit  rolling  landing 
(dry  surface  conditions)   and  rolling  take-offs. 

Length  797  Feet 

Width  (Maximum)  118  Feet 
Width   (Minimum)  65  Feet 

The  flight  deck  is  obstructed  by  the  island  superstructure, 
a  boat,   and  an  aircraft  crane.     The  island  superstructure, 
however,  together  with  masts  extended  to  19  0  feet  above  the 
water  line  on  the  island,   will  provide  visual  reference  for 
vertical  take-offs  and  landings. 

d.  Billeting  Spaces. 

(1^     The  LHA- 1  class  ship  is  capable  of  providing  . 
about  2,500  berths  apportioned  approximately  as  shown  in 
Tabele  C-3--9. 


(2)  As  established  in  paragraph  304,  the  AV-8A 
requires  a  complement  of  two  officers  and  16  enlisted  men 
per  aircraft,  for  operations,  which  includes  provisions  for 
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TABLE 

C-3-9.      (C)  LHA-1 

BERTHING 

SPACES  . 

OFFICERS  CPO 

S   &  MSGT 

S  ENLISTED 

Ship's  Company- 

98 

;  50 

762 

Troops 

175 

67 

1,725 

an  IMA  operating  capability.     The  CH-4  6  needs  four  officers 
ana  10  enlisted  men  to  maintain  this  same  level.     The  trade, 
off  between  CH-46  and  AV-8A   (Table  C-3-8)    shows  the  need  to 
delete  14  CH-46' s  in  order  to  make  room  for  a  complement  of 
10  AV-SA's.     The  accompanying  trade  ofi   in  personnel  shows  a 
reduction  of  40  officer's  berths  and  an  increase  in  10  en- 


listed berthings, 
sufficient  to  accc 


The  ship's  berthing  capacity 
mnodate  needs  in  this  arfja . 


is  more  than 


e.     Administrative  Spaces.     The  air-oriented. adminis- 
trative space  planned  for  the  embarked  Marine  Air  Units 
amounts  to  about  560  square  feet.     There  will  be  no  diffi- 
culty accommodating  the  two  men  required  for  support  of  the 
AV-8A  in  the  spaces  vacated  by  the  CH-4  6  personnel. 


f.     Fuel  Storage  and  Handling. 


(I)  The  LHA  has  a  JP-5 
400,000  gallons.  Assuming  that  2 
of  JP-5  are  consumed  during  a  typ 
AV-8A's  flying  four  missions  each 
12,920  gallons  of  JP-5  per  day 
use  about  8  00  gallons  of  fuel  per 
tions.  Therefore,  the  14  helicop 
for  the  AV-8A  complement  account 
to  operate  AV-8A's.  Approximate! 
of  fuel  would  be  required  for  eac 
well  within  the  storage  capacity 


storage  capacity  of  about 
,2  00  pounds,  or  323  gallons, 
ical  AV-SA  mission,  10 

per  day  will  require 
Each  CH-46  helicopter  will 

day  during  normal  opera- 
ters  removed  to  make  room 
for  87  percent  of  the  fuel 
y  1,7  00  additional  gallons 
h  day's  operation,  which  is 
of  the  ship. 


(2)     Refueling  will  be  provided  at  six  stations  on 
the  flight  deck   (at  four   stations  on  the  port  deck  edge  and 
two  stations  on  the  starboard  deck  edge)   and  two  stations  in 
the  hangar    (one  each  on  the  pert  and  starboard  side).  Each 
fueling  station  on  the  flight  deck  is  equipped  with  two  150- 
foot  hos^s  each  of  which  is  capable  of  furnishing  200  gallons 
of  JP-5  per  minute  at  a  pressure  of  50  pounds  per  square  men 

g.     Ordnance  Storage  and  Handling.     The  criteria  uti- 
lized for  establishing  AV-R*  ordnance  requirements  for  the 
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TABLE  C-3-10.      (Cl.  LHA  AIR  ORDNANCE  STOWAGE 
REQUIREMENTS    (10  AV-8A'S) 


STOW 

TOTAL 

CUBIC 

FACTOR 

VOLUME 

WEAPON 

QUANTITY 

FEET 

(.5) 

(CJJ.FT.) 

Rcckeye  II 

744 

20,609 

10,3  04 

3  0,913 

MK-82 

456 

4,296 

2,14  8 

6,444 

30mm 

40,000  Rounds 

600 

300 

500* 

Sidewinder 

24 

364 

182 

546 

3  8,8  03 


Estimated 


LKA  are  the  criteria  establishing  for  the  LRU   (Table  C-3-5) 
except  the  number  of  aircraft  is  increased  from  six  to  10. 
These  criteria  are  used  to  develop  the  AV-8A's  ordnance  mix 
and  volume  requirements  of  33,803  cubic  feet  outlined  in 
Table  C-3-10.     Table  C-3-li  provides  a  listing  of  the  LHA 
cargo  holds  satisfactory  for  the  storage  of  air-launchec 
ordnance.     These  holds,  as  with  the  LRU,  are  currently  com- 
mitted to  the  storage  of  LEGEM  troop  munitions  with  the  ex- 
ception of  one  compartment  which  is  reserved  for  the  storage 
of  special  weapons . 


TABLE  C- 

-3-11. 

(U)    ORDNANCE  CARGO 

HCLDS  ON 

THE  LHA-1 

LOCATION 

FLOOR 
SPACE 
(SQ.FT.) 

VOLUME 
(CU.  FT.) 

ELEVATOR 
OPENING 

Cargo  Hold 
Pyro/Demo 

No.  4 
Mag . 

IB* 

IB 
2d 

Platform 

2,553 
123 
2,546 

24,696 
1,23  8 
24,622 

5' 8"  > 

:  18' 

Cargo  Hold 

No.  5 

IB 
2d 

Platform 

2,652 
2,639 

25,640 
25,510 

Cargo  Hold 

No .  9 

IB 
2d 
2d 

Platform 
Platf orm 

746 
1,366 
897 

4  ,494 
13,217 
8,684 

Cargo  Hold 

No.  10 

2d 

Platform 

2,498 

24  ,156 

*  Inner  Eo 

ttom 

(1)     The  LHA-1  class  of  ships  are  being  designed 
to  have  a  highly  automated  unitized  cargo  handling  system  fcr 
the  rapid  striking  down  or  up  of  palletized  Marine  Landing 
Force  material.     This  system  is  to  employ  electric  and  diesel 
powered  forkiift  trucks,  five  pallet  elevators,  an  automatic 
conveyor  system,  two  aircraft  elevators,  several  pallet  trans 
porters  and  a  system  of  14.5-degrcc  vehicle  ramps  for  facili- 
tating cargo  strike  up-.     As  envisioned,   this  cargo  handling 
system  appears  well  suited  for  the  movement  _>f  palletized 
air-launched  ordnance.     Some  features  of  the  cargo  handling 
items  warrant  additional  description. 

(a)  Electric  and  diesel  powered  forkiift 
trucks  will  be  deployed  in  the  unitized  cargo  holds,  break 
bulk  cargo  areas,  hangar  deck  stowing  area,  and  flight  deck. 
Two  4,000-pound  capacity  forkiift  trucks  will  be  available 
in  the  magazines.     These  trucks  should  be  sufficient  for 
handling  and  stacking  pallets  of  ;-'".-81,   82,   83,  and  loaded 
Rcckeye  and  Sidewinder  cradles. 

(b)  There  will  be  five  12 ,.  OCO-pound  capacity 
pallet  elevators  having  a  bed  area  no  less  than  18  by  4.5 
feet  and  a  clearance  height  cf  5.66  feet.     The  pallet  ele- 
vators are  located  along  the  ccnterlinc  of  the  ship  and  can 
automatically  load  laterally  in  either  direction  from  an 
active  18-foot  length  transfer  table.     Holds  4,   9,   and  10 
are  each  serviced  by  one  of  those  elevators;   hold  5  is 
serviced  by  two  elevators,   fore  and  aft.     All  the  air- 
launched  weapons  pallets  currently  envisioned  for  the  AV-8A 
can,   in  some  number,  be  accommodr.ted  cn  these  elevators; 
weapon  skids  cannot.     The  elevator  platform  will  incorporate 
guide  plates,  guard  coaming,  and  safety  gates  to  guide  and 
secure  pallets  on  the  platform.     These  platforms  shall  be 
suited  for  the  transport  of  forkiift  trucks  between  decks. 
Pallet  elevators  4  and  5  forward  and  5  aft  operate  between 
the  tank  top  and  the  third  deck,  while  elevators  9  and  10 
operate  between  the  tank  top  and  the  hangar  deck. 

(c)  A  mechanical  conveyor  js  located  on  the 
third  deck  and  shall  be  capable  of  transferring  750  pounds/ 
foot   (uniform  load)   between  all  the  elevators  at  a  rate  of 
60  feet/minute.     This  will  allow  palletized  ordnance  stowed 
in  the  forward  cargo  holds  to  be  transferred  to  elevators 

9  or  10  for  carriage  to  the  hangar  deck.     The  conveyor  con- 
trol system  is  to  have  both  automatic  and  manual  controls. 
The  automatic  controls  shall  provide  for  stopping  of  upstream 
conveyor  section  during  elevator  loading  or  unloading  to  pre- 
vent oncoming  pallets  from  in terf erring  with  those  being 
loaded.     Manual  controls  arc  to  be  prc/idcd  to  override  all 
automatic  functions  and  to  enable  the  conveyor  operators  to 
start,   step,   declutch,   and  brake  indi  v  iaual  >-nve;;or  sections 
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(d)_    The  deck  edge  and  port  side  aircraft 
elevators  are  to  have  a  working  load  of  40,000  and  80,000 
pounds,  respectively,  and  a  cycle  time  of  90  seconds.  They 
are  considered  adequate  for  transferring  ordnance  pallets  or 
skids  between  the  flight  and  hangar  decks. 

(2)  The  ordnance  assembly  and  preparation  area 
considered  best  suited  to  the  LHA  is  the  hangar  deck.  Pal- 
letized weapons  will  be  transported  to  the  hangar  deck  via 
transporter  vehicles  and/or  by  conveyor.     Table  C-3-7  lists 
the  general  purpose  and  peculiar  ordnance  handling  equipment 
required  for  AY-SA  support.     A  general  description  of  ordnance 
preparation,   handling,  and  sequential  flow  to  the  aircraft  is 
described  in  paragraph  304. 

(3)  Trade  offs  in  LFORM  and  air-launched  ordnance 
or  other  considerations  leading  to  the  availability  of-  vari- 
ous cargo  spaces  will  not  be  considered  here.     The  assignment 
of  the  various  cargo  spaces  is  not  yet  established  and  the 
overall  cargo  space  available  on  this  ship  suggests  that  the 
allotment  of  sufficient  space  to  accommodate  AV-8A  require- 
ments will  not  represent  a  serious  problem. 

h«     Aircraft  Servicing  Facilities.     The  LHA  as  a  gen- 
era 3 -purpose  amphibious  assault  ship  is  designed  to  perform 
several  roles.     As  a  result,  the  LHA  is  physically  larger 
than  ships  of  the  LPK-2  class.     With  regard  to  air-lifting 
troop  and  material  ashore,  the  LHA's  mission  is  the  same  as 
the  LPR's;   the  LHA,   therefore,  meets  the  same  servicing 
requirements  as  the  LP!" ,  but  because  the  LHA  is  a  newer  ship 
with  a  larger  complement  of  helicopters,   its  servicing  facil- 
ities are  superior  to  those  found  on  board  the  LPH.  Para- 
graph 304  describes  the  aircraft  servicing  facilities  found 
on  the  LPH;  they  also  describe  those  found  on  the  LHA. 

i.     Communication  Equipment. 

(1)  No  communication  deficiencies  should  be  found 
with  deployment  of  the  AV-8A  aboard  LHA-1  class  ships.  A 
centrally-located,  computer-controlled  system  allows  auto- 
matic selection  of  functional  UHF  radio  equipment  from  remote 
access  at  various  aircraft-control  stations.     Capacity  lias 
been  designed  and  specified  to  handle  full  LHA  helicopter 
operation,   ship's  functions,  and  control  of  other  tactical 
fixed-wing  aircraft  missions  assigned  to  the  ship.  Adequate 
redundancy  appears  to  exist. 

(2)  Ship's  internal  communications  have  likewise 
been  designed  to  NAVATR  and  NAVSHIP  specifications  to  allow 
full  simultaneous  control  of  all  elements  of  am-phibio'us 


operations  to  be  conducted.     If  the  installed  systems  meet 
design  specifications,  the  deployment  of  AV-8A  with  any  al- 
lowable helicopter  mix  should  not  reveal  any  system  defi- 
ciencies.    The  systems  include  the  following: 

(a)      Ship's  telephone. 


and  6  MC 


(b)  One-way  announcing:     1  MC ,   3  MC ,   5  MC , 

(c)  Sound  powered  phones. 

(d)  Selectively  linked  intercom  systems. 

(e)  Warning  alarm  systems. 

(f)  Wireless  raan-on-the-nove  systems  for 
flight  and  well  deck  operations. 

(g)  Pneumatic  tubes. 

(h)  Voice  tubes. 

(i)  Closed  circuit  TV. 

(3)     Loud-speaker  systems  are  specified  to  perform 
adequately  for  ambient  noise  levels  encountered  during  heli- 
copter operations,   a  feature  probably  not  attainable  v\7ith  the 
AV-SA.     However,  dynamic  noise  cancelling  techniques  are  a 
defined  design  specification  for  all  sensitive  equipment. 

j.     Navigation  Equipment. 

(1)     Equipments  installed  aboard  LKA-1  class  ships 
for-  aircraft  navigation,  usable  for  AV-8A  operations,  are 
the  following: 


(a) 
(b) 
(c) 
(d) 


UIIF  homer  beacon. 
Air  search  radar, 
"ieiqht  finder  radar. 


(e)  Secondary  radar,  SIF,  IFF. 

(f )  Carrier  control  approach  radar. 

(2)     The  air  search  radar  will  be  dual  mode  with 
long  range  target  surveillance  to  200  nautical  miles  (one 
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square  meter  target)   and  short  range  of  15  nautical  miles 
inbound  to  200  yards.     The  carrier-controlled  approach  radar 
will  provide  terminal  range,  azimuth,  and  altitude  guidance 
for  helicopters  operating  during  meteorological  conditions 
of  one-eighth  mile  visibility  and  ceiling  of  200  feet.  The 
CCA  radar  will  acquire  targets  between  135  degrees  and  315 
degrees  bearing  relative  to  the  ships  heading  for  a  stern-en 
approach   (180-degree  relative) .     The  height  finder  radar  is 
designed  for  all-weather  control  of  friendly  aircraft  to  a 
range  of  50  nautical  miles  and  v.'ill  be  capable  of  detecting 
aircraft  targets  at  120  nautical  miles  minimum.     Both  the 
air-se:;rch  and  the  air-search  height-finder  radars  have 
secondary  radar   (transponder,  IFF)   interrogation  capabilities 
incorporated.     All  data  are  computer  processed  for  distribu- 
tion to  appropriate  user  terminals.     Together  with  the  so- 
phisticated communication  capability  of  the  ship's  systems 
and  the  necessary  controller  personnel  to  man  the  control 
stations,   any  conceivable  flight  operation  for  AV-8A  should 
not  find  a  deficiency  for  which  adequate  redundance  will  not 
exist . 

k.     Crash  Ecuipmeht . 


(1)  The  LIIA-1  class  ships  will  have  remote  selec- 
tive control  of  flush  deck  hydrants  for  salt  water  and  fog 
foam.     They  may  also  have  a  similar  capability  for  the  appli- 
cation of  light  water  controlled  from  Disaster  Control  Center 
(DCC) .     This  system  .is  reported  to  be  the  most  modern  of  con- 
cept, and  as  such,   it  is  planned  for  retrofit  on  other  avi- 
ation ships  not  now  so  equipped. 

(2)  Other  water  agent  equipments  ^^re  pop-up  fire- 
plugs at  crash  and  fire  repair  stations  on  the  flight  deck 
and  water  curtains  in  the  hangar  deck. 

(3)  Three  portable,  vehicle-mounted,  purple  "K" 
units  will  be  available  on  the  flight  deck  and  can  be  driven 
via  the  vehicle  ramps  to  other  decks.     Presumably,   these  sys- 
tems will  have  the  required  redundancy  in  the  form  of  other 
portable  extinguishers. 

(4)  The  LKA-I  will  have  a  crash  crane  with  capac- 
ity in  excess  of  the  AV-8A  requirements. 

(5)  The  LHA-1  will  have  a  crash  and  rescue  station 
and  tv;o  aircraft  crash  tool  kits.     Trained  personnel,  includ- 
ing hot-suit  men,  will  be  available  to  utilize  this  equipment. 
Special  training  may  be  required  to  coyer  certain  AV-8A  pe- 
culiarities. 
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(6)  The  sea  rescue  procedures  for  LHA  are  prob- 
ably not  defined  as  yet,  but  they  can  easily  pattern  those 
adopted  for  LPH. 

1.     Landing  Aids. 

(1)  The  visual  portion  of  the  landing  aids  desig- 
nated for  LHA-1  class  ships  is  in  agreement  with  NAVAIR 
Visual  Landing  Aids  Bulletin  No.   6.     Installation  approval 
is  under  the  cognizance  of  NAEC(SI)   Code  NE  41.  Visual 
aids  should  be  the  equivalent  of  those  provided  aboard 

the  CVA/CVS  type  ships,  although  at  present  no  mirror  system 
(visual  approach  path  guidance)    is  contemplated  for  LHA . 

(2)  Electronic  landing  aids  aboard  the  LHA-1  class 
ships  include  a  variety  of  systems  culminating  in  the  SPN-35 
radar  of  the  Carrier  Controlled  Approach   (CCA)   system. .  Cou- 
pled with  trained  controllers'  and  the  sophisticated  communi- 
cation capability  of  this  ship  type,  only  weather  limitations 
imposed  by  the  aircraft  should  generate  weather  minima. 

m.     Terminal  Control.     The  LHA-1  class  ship  will  have 
control  of  the  terminal  maneuvers  divided  between  the  three 
agencies — flight  deck  control,   Pri-FIy,   and   (currently)  Hel- 
icopter Direction  Center   (KDC) .     Control  procedures  equivalent 
to  those  of  present  good  practice  should  be  easily  attainable. 
No  immediate  deficiencies  should  exist  upon  the  deployment  of 
AV-8A  aboard  LHA-1. 

ri.     Miscellaneous.     As  in  the  case  of  LPH  class  ships, 
no  currently  planned  capability  will  exist  aboard  LHA-1  class 
ships  for  maintenance  of  the  pilot's  personal  or  support 
equipment  of  the  types  not  assigned  to  helicopter  crews . 
Such  equipments  are  listed  in  paragraph  304.     Extended  de- 
ployments aboard  these  ships  will  require  early  support  plan- 
ning and  implementation. 

306.      (C)   CVS-ASW  Support  Aircraft  Carriers.     The  general 
missions  of  CVS  type  ships  are  to  support  and  operate  air- 
craft, to  engage  in  sustained  antisubmarine  warfare   (ASW) , 
to  escort  convoys,  and  to  provide  close  air  support  to  am- 
phibious assault  and  land  forces.     CVS ' s  are  basically  CVA 
type  ships  which  have  been  converted  to  conduct  ASW  as  their 
primary  mission.     Under  normal  operating  conditions  in  an 
ASW  role,   the  CVS  will  have  a  total  complement  of  about  4  3 
aircraft  of  which  27  are  fixed-wing  and  16  are  helicopters. 
General  characteristics  applying  to  all  CV;> 1 s  are  presented. 

a.     Maintenance  Shop  Space.     The  maintenance  shop  space 
varies  from  ship  to  ship,  but  in  all  cases,   it  is  in  excess 
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of  3,  COO  square  feet   (including  work  areas  in  the  hangar)  and 
is  sufficient  to  provide  the  AV-8A  with  an  IMA  maintenance 
capability  with  the  possible  exception  of  the  INAS  system. 
Service  vans,   8  by  8  by  2  0  feet,  .may  be  required  in  order  to 
provide  this  service. 

b.  Hangar  Dimensions  and  Facilities.     The  hangars  on 
the  CVS  class  ships  are  about  700  feet  long  by  about  80  feet 
wide.     The  hangar  decks  are  serviced  by  three  aircraft  ele- 
vators of  about  55  by  45  feet  in  size  with  about  46,000-pound 
capacities,   and  up  to  five  bomb  elevators  of  about  5, 000- 
pound  capacity. 

c.  Flight  Deck  Dimensions  and  Obstructions.     The  flight 
deck  dimensions  are  sufficient  to  permit:  rolling  landings  and 
take-offs.     The  approximate  dimensions  are: 

Length  895  Feet 

Width   (Maximum)   190  Feet 

Some  of  the  ships  of  this  class  have  wooden  decks  with  steel 
inserts  in  the  landing  area,  under  the  arresting  wires,  and 
at  the  forward  edge  of  the  straight  deck.     The  forward  edge 
of  the  canted  deck  has  a  metal  area  which  makes  up  the  ele- 
vator platform.     The  location  of  these  metal  inserts  is  sig- 
nificant since  they  may  make  AV-8A  operation  •  feasible  on  an 
otherwise  unsatisfactory  deck   (i.e.,  wooden  deck).     The  steel 
pad  in  the  landing  area  is  approximately  10  0  feet  long  by  40 
feet  wTide  and  could  suffice  for  VTOL  operations  while  the 
elevator  platform  would  be  capable  of  withstanding  exhaust 
impingement  on  nozzle  deflection  at  the  end  of  an  STO  roll. 
The  metal  pad,  forward  on  the  straight  deck  portion,  is  not 
large  enough  to  provide  significant  protection  from  the  im- 
pingement of  jet  exhaust  at  the  end  of  an  STO  take-off  roll. 
STO  operations,   without  modifications  to  those  ships  of  the 
CVS  class  having  wooden  decks,  would  be  restricted  to  the 
angled  deck.     As  with  the  CVA  and  LPH,   the  island  super- 
structure represents  an  obstruction,  but  the  superstructure 
along  with  a  mast  about  19  0  feet  high  above  the  water line 
will  provide  visual  reference  during  V/STOL  operations. 

d.  Billeting  Spaces. 

(1)  The  approximate  berthing  distribution  for  the 
CVS  is  shown  in  Table  C-3-12.     The  number  of  berths  used  by 
the  air  detachment  varies  with  the  number  and  type  of  air- 
craft on  board. 

(2)  The  aircraft  in  the  usual  ship's  complement 
are  of  equal  sophistication  and  require  a  similar  level  of 
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TABLE  C-3-12.  (C) 

CVS  BERTHING  SP 

ACES 

OFFICERS 

ENLISTED 

Ship ' s  Company 

100 

1,775 

Maximum  Berthing  Capacity 

334 

2,830 

support  as  the  AV-8/i..  Hence,  AV-8A  presence-  should  not  affect 
the  berthing  situation  any  more  than  any  other  aircraft. 


e.     Administra "_z ve  Spaces.     The  administrative  spaces 
vacated  by  ASW  personnel  would  be  sufficient  for  AV-8A  re- 
quirements. 

]  f.     Fuel  Storage  and  Handling. 

{  (1)     The  JP-5  storage  capacities  on  the  CVS  class 

vary  from  ship  to  ship  through  a  range  from  450,000  gallons 
to  750,000  gallons.     Tne  minimum  quantity  in  this  range 
should  be  sufficient  for  at  least  5  days  of  operation  of  all 
the  ship's  aircraft. 

(2)     Refueling  is  accomplished  at  between  40  and 
100  pounds  per  square  inch  at  flow  rates  up  to  200  gallons 
per  minute.     The  number  of  fuel  stations  on  the  flight  deck 
varies  from  12  to  17,  and  in  hangar  from  5  to  6. 

g.     Ordnance  Storage  and  Handling.     The  CVS  ships  which 
are  considered  for  their  air-launched  stowage  and  handling 
capabilities  are  CVS-11  and  14.     Both  of  these  ships  were 
originally .ESSEX  class  aircraft  carriers  and,  therefore,  have 
many  of  the  same  characteristics.     Prior  to  their  conversion 
to  CVS,   these  ships  underwent  modernization  to  enable  them  to 
operate  with  high  performance  jet  aircraft.     The  air-launch 
ordnance-  stowage  volume  on  both  CVS-11  and  14  is  of  the  order 

-.'  of  90,000  cubic  feet.     On  both  ships  this  volume  does,  not 

include  the  rather  large  ordnance  handling  and  ready  service 

t  areas   (mess  deck,  hangar  deck,  flight  deck)   on  the  upper 

decks.     In  references  14  and  15    (for  CVS-11  and  14,  respec- 
tively) ,   space  is  designated  for  the  storage  and  handling  of 
Mark  80  series  bombs,  Sidewinder  missiles,  Sparrow  missiles, 
and  2.75  and  5-inch  rockets.     These  spaces  are  fitted  for 
universal  or  modular  stowage  of  these  weapons  and,   in  most 
instances,  require  the  pallets  to  be  broker,  down  and  the 

1  weapon  components  individually  stowed  on  their  respective 

\  racks.     Although  no  space  is  designated  for  the  all-up 
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^-      Rockeye  II  pallet  stowage  on  either  of  these  ships,  suffi- 
cient magazine  space  could  be  made  available  for  the  bare 
stowage  of  these  weapons  in  the  universal  bomb  magazines.  In 
contrast  to  the  more  recent  CVA's  and  amphibious  ships,  the 
magazine  decks  on  the  CVS-11  and  14  are  not  designed  for  fork- 
lift  truck  movements  or  heavy  palletized  stowage.  However, 
-     air-launched  weapons  magazines  have  the  appropriate  hoists 
for  the  handling  of  individual  weapons  from  their  particular 
racks  to  bomb  skids.     Since  these  ships  are  primarily  desig- 
nated for  ASW  taks ,  much  of  their  air-launched  ordnance  space; 
is  not  being  used.     Although  the  exact  volume  of  unused  mag- 
azine space  is  not  known   (at  this  writing) ,   the  indications 
are  that  the  addition  of  air-launched  ordnance  for  a  good 
number  of  AV-8A's  would  not  seriously  restrict  cargo  spaces 
for  ASW  and  other  equipment.     Adequate  space'  for  Aero  12  B/C 
and  Aero  21A  skids  is  available,   and  it  appears  that  most  of 
this  equipment  is  present  on  the  CVS-11  and   14  ships. 

h.  Aircraft  Servicing  Facilities.     All  required  ser- 
vicing facilities  are  available  on  board  CVS  * s  with  the  pos- 
sible- exception  of  nitrogen  on  some  of  the  ships. 

i.  Communication  Equipment.     The  communication  equip- 
ment on  board  CVS  class  ships  is  extensive  and  should  be 
compatible  with  AV-8A  requirements.     Paragraph  304  provides 

\         a  satisfactory  discussion  for  CVS  capabilities. 

j.     Navigation  Equipment.      (See  paragraph  304.) 

-•-  k.     Crash  Equipment.      (See  paragraph  304 . ) 

1.     Landing  Aids  and  Terminal  Control.      (See  para- 
graph 304  .  ) 

307.      (C)   CVA-Attack  Aircraft  Carriers.     The  general  missions 
of  CVA  type  ships  are  to  support  and  operate  aircraft,  to  en- 
gage in  attacks  on  targets  afloat  and  ashore  which  threaten 
our  control  of  the  sea,  and  to  engage  in  sustained  operations 
in  support  of  other  forces.     HANCOCK  class  CVA's    (CVA- 19  and 
CVA-34)   are  omitted  from  this  discussion.     The  data  given  for 
CVS's  in  paragraph  30  6  apply  to  these  two  ships.     The  CVA 
represents  the  best  aircraft  Sea  Base  in  the  world.     The  CVA, 
in  general,  meets  or  exceeds  all  requirements  of  the  AV-8A 
aircraf  t . 

a.  Maintenance  Shop  Space.  CVA's  have  aviation  main- 
tenance shops  capable  of  fully  servicing  AV-8fv.  Total  avia- 
tion shop  area  is  in  excess  of  10,000  square  feet. 
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b.  Hangar  Dimensions  and  Facilities.     The  hangars  on 
CVA's  are  approximately  650  feet  long  by  95  feet  wide.  The 
hangars  on  CVA-41 ,   42,  and  43  are  serviced  by  three  aircraft 
elevators;   all  others  have  four  aircraft  elevators.     The  el- 
evators are  at  least  56  feet  long  by  44  feet  wide  with  a  min- 
imum capacity  of  46,000  pounds.     The  hangars  are  also  serviced 
by  at  least  five  bomb  elevators  of  about  5-000-pound  capacity. 

c.  Flight  Deck  Dimensions  and  Obstructions.     The  flight 
deck  dimensions  are  approximately: 

Length  3 , 00  0  Feet 

Width   (Maximum)        25  0  Feet 

As  with  other  aviation  ships,  the  island  superstructure  is 
both  an  obstruction  and  visual  reference  for  vertical  flight 
operations.     All  flight  decks    (including  CVS's)   are  equipped 
with  two  catapults  forward  and  as  many  as  two  or  more  cata- 
pults on  the  angled  portion  of  the  flight  dec]:.     Each  cata- 
pult is  fitted  with  a  jet  blast  deflector  which  may  be  used 
in  conjunction  with  AV-8A  rolling  take-offs.     The  run  ob- 
tainable from  the  blast  deflector  to  the  deck  edge  varies 
from  220  feet  to  about  350  feet.     The  length  of  the  angled 
deck  is  between  520  feet    (for  all  CVS ' s  and  some  CVA's)  and 
760  feet.  - 

d.  Billeting  Spaces. 

(1)     The  approximate  berthing  distribution -for 
CVA's  is  shown  in  Table  C-3-13.     The  number  of  berth's  used 
by  the  air  detachment  varies  with  the  number  and  type  of  air- 
craft on  board. 


TABLE  C-3-13. 

(C) 

CVA  BERTHING 

SPACES 

OFFICERS 

ENLISTED 

Ship's  Company 

132 

2,622 

Maximum  Berthing  Capaci 

ty 

421 

4,505 

(2)     Trading  AV-8A  aircraft  against  other  types  of 
attack  aircraft  should  not  result  in  a  significant  change  in 
the  number  of  berths  required,   since  the  aircraft  are  at  com- 
parable levels  of  sophistication. 
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e.  Administrative  Spaces.     No  change  in  the  number  of 
administrative  spaces  required  will  occur  if  AV--8A's  are 
traded  against  other  aircraft.. 

f.  Fuel  Storage  and  Handling. 

(1)  The  JP-5;  suorage  capacities  of  CVA ' s  varies 
from  ship  to  ship  between  635,000  gallons  and   2,4  70,000  gal- 
lons.    The  average  JP-5  capacity  for  CVA's,   excluding  the 
CVA-19  and  CVA-6  8  classes/ is   1, 50  0  ,0  00  gallons.      (The  CVA- 19 
class  JP-5  capacity  is  discussed  under  CVS  *  s .     The  CVA (N) -6 8 
class  has  not:  entered  servica;   hence,   actual  data  are  not 
available . ) 

(2)  Refueling  may  be  accomplished  at  six  stations 
in  the  hangar  and  13  stations  on  the  flight  deck.     Fuel  flow 
rates  are  from  150  to  25  0  gallons  per  minute  and  fueling 
pressures  are  from  30  to  45  pounds  per  square  inch  (p.s.i.). 
CVA-19,   34,'  41,   42,   43  ,   59  ,   60,   61,' 62,   and  64  have  fueling 
pressures  equal  to  or  greater  than  4  0  p.s.i.   and,  hence,  are 
capable  as  configured  of  fueling  the  AV-8A.     The  remaining 
CVA's,   the  63,   65,   66,   and  67,   fueling  systems  are  capable 
of  providing  the  proper  fueling  pressure    (between  4  0  and  6  0 
p.s.i.)-  if  the  minimum  -pressure  regulating  valve  in  the  JP-5 
service  system  is  either  reset  or  replaced. 

g.  Ordnance  Storage  and  Handling.     The  CVA  ordnance 
discussion  is  based  mainly  on  CVA-67    (references  13  and  14). 
References   15  through   18  indicated,   along  with  references  13 
and  14,   that  most  of  the  air-launch  ordnance  facilities  on 
all  the  attack  carriers    (KITTY  HAWK,  FORRESTAL,  MIDWAY ,  and 
HANCOCK  class)   are  very  similar.     On  the  CVA-6  7  there  are 
some  66  storage  areas  designated  for  the  stowage  of  air- 
launched  ordnance  and  ordnance  handling  equipment.     Host  of 
the  magazines  are  configured  for  the  modular  stowage  of  air- 
launched  weapons,  as  for  example,  Mark  80  series  bombs, 
Rockeye,   Sidewinder,   Lau  69/A,  Walleye,   Bullpup,   and  CBU 
24.29  magazines.     The  modular  stowage  requires  weapons  being 
broken  out  of  their"  palletized  strapping  or  containers  and 
stowed  in  appropriate  storage  racks  or  bins.     The  air- 
launched  ordnance  magazine  capacity  appears  to  be  of  the 
order  of  350  ,000  cubic  feet  for  CVA-6 3 ,   54  ,   66,   and  67 
(KITTY  HAWK  class)   and  135,000  cubic  feet  for  CVA-41,  42, 
and  4  3    (MIDWAY  class) .     These  examples  serve  to  show  the 
magnitude  of  the  attack  carrier's  magazine  space  and  do  not 
include  the  proportionally  large  dry  stowage  areas  which  can 
stow  bomb  fins,   skids,   bomb  racks,   and  other  miscellaneous 
ordnance  parts  and  equipment.     If  we  assume  that  an  even 
trade  off  of  20  A-4E  aircraft  with  20- AV-SA  aircraft  was 
made,  more  than  adequate  ordnance  space  would  be  available 


on  CVA  ships  to  satisfy  AV-8A  ordnance  requirement's .  The 
special  handling  equipment  which  would  include  Aero  12  B/C 
skids  and  Aero  21A  skids  with  all  adapters  necessary  for 
handling  Hark  80  series  bombs,  Rockeye  II,   Sidewinder  mis- 
siles,  2.75  and  5-inch  rockets,   and  many ~othe-r  weapons ,  yet 
to  be  cleared  for  the  AV-8A,  are  present  in  sufficient  number 
on  the  active  CVA  ships. 

h.  Aircraft  Servicing  Facilities.     All  required  serv- 
icing facilities    (as  set  forth  in  paragraph  304)   are  avail- 
able on  CVA's. 

i.  Communication  Equipment.     Aboard  the  major  aviation 
ships,   the  AV-8A  would  constitute  another  A-4  type  aircraft 
unit  except  for  payload,  range,  and  cycle  type.     The  numerous 
ways  in  which  flight  operations  ultimately  will  be  affected 
by  deployment  of  AV-8A  aboard  CVA's  is  presently  the  subject 
of  must  discussion.     Flight  experience  in  the-  United  Kingdom 
aboard  HMS  EAGLE,   as  reported  by  USMC  observers,  does  not 
suggest  that  communication  capabilities,  now  existing,  would 
need  any  modification  to  accept  AV-8A  deployment. 

j.     Navigation  Equipment.     Equipments  aboard  CVA  are 
adequate  for  AV-8A  operations,  with  the  possible  exception 
of  INAS  alignment.     The  equipment  installed  in  AV-8A  may  not 
be -compatible  withalignment  equipment  installed  in  the  ships. 

k.     Crash  Equipment.     Equipments  aboard  CVA  are  adequate 
for  AV-8A  operations. 

1.     Landing  Aids.     The  landing  aids  aboard  CVA  are  prob- 
ably adequate  for  AV-8A  operations.     However,  consideration! 
should  be  given  to  such  supplements  as  a  dual  mirror  system 
(port  and  starboard),   additional   island  lighting,   and  special 
hover  guidance.     Additions  to  the  present  complement  of  ship's 
equipment  may  shorten  the  deck  time  necessary  to  complete  an 
operation,   thereby  lessening  problems  of  aircraft  mix. 

m.     Terminal  Control.     Adequate  terminal  control  exists 
aboard  CVA  with  the  current  mix  of  aircraft.     Introduction  of 
AV-8A  may  require  that  the  aircraft  spotters  handle  the  air- 
craft prior  to  touchdown  in  the  manner  of  an.LSE.     For  least 
disruption,   the  AV-8A  should  attempt  to  fit  into  current  pro- 
cedures, rather  than  to  modify  the  procedures  for  the  air- 
craft. 
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SECTION   4.      SEA  PLATFORM  CHARACTERISTICS  (U) 

401.      (U)   Background .     An  AV-8A  Sea  Plarform,   by  definition, 
is  a  ship  which  provides  a  platform  for  landing  and  take-off 
and  minimum  support  of  the  AV-8A.     The  level  of  support  can 
vary  significantly  among  the  various  candidates,  ranging  from 
a  low  level,  where  the  ship  would  serve  only  as  a  staging 
point,   to  one  in  which  a  complete  turnaround,  including  re- 
arming, could  be  provided.     In  order  to  establish  the  level 
of  support  that  may  be  expected  from  each  ship  class,  the 
ship  characteristics  to  be  addressed  will  be  as  extensive 
as  with  the  Sea  Bases, 

4  02.      (C)   LPD-1    (RALEIGH  Class)  .     The  LED-!  is  an  amphibious 
transport  dock,   typical  of  its  class,  whose  primary  mission 
is  to  transport  and  land  troops  and  their  essential  equipment 
and  supplies  by  means  of  landing  craft  or  amphibious  vehicles 
augmented  by  helicopter  lift.     Under  noma!  operations,  no 
helicopters  are  permanently  assigned  to  the  LPD.     The  LPD-1 
class  is  considered  using  specific  data  from  the  LPD-3  (USS 
LASALLE) .     These  data  are  typical  of  the  LPD-1  class  except 
where  noted  as  being  otherwise. 

a.  Maintenance  Shop  Space.     An  aviation  repair...  shop 
and  storeroom  with  210  square  feet  of  deck  area  is  located 
on  the  main  deck.     Additional  shop  space  may  be  made  avail- 
able, for  emergency  maintenance,   in  other  shops  on  board 
(metal,   504  square  feet;  carpenter,   200  square  feet;  elec- 
trical,  150  square  feet;   electronic,   288  square  feet;  and 
battery,   300  square  feet) . 

b.  Hangar  Dimensions  and  Facilities.     There  are  no 
hangars  on  LPD-1  class  ships..' 

c.  Flight  Deck  Dimensions  and  Obstructions.  Flight 
deck  dimensions  are  given  in  Figure  C— 4-1.     The  flight  deck 
is  unobstructed  except  when -the  vehicle  ramp. is  in  use. 
The  ship's  snaking  equipment f  used  for  pulling  vehicles  up 
the  ramp,  obstructs  the  forward  helicopter  landing  spot. 
Forward  of  the  flight  deck,  the  ship's  superstructure  limits 
the  approach  and  departure  paths  of  aircraft  and  may  generate 
air  turbulence  in  the  flight  deck  area  if  operations  are  con- 
ducted while  the  ship  is  underway.     The  superstructure,  how- 
ever,  should  provide  good  visual  reference  for  the  AV-8A 
during,  landing  and  take-off. 

d.  Billeting  Spaces. 

(1)     The  LPD-1  class  ship  is  capable  of  providing 
about  1,400  berths  apportioned  as  shown   ;r.  Table  C-4-1. 


C — 3  3 


i 

« 


FIGURE  C-4-1 
(U)    LPD-3  FLIGHT  DECK  DIMENSIONS 
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TABLE  C-4-1.       (U)  LPD 

-1  CLASS  BERTHING 

SPACES 

OFFICERS 

CPO'S   &  MSGT'S 

ENLISTED 

Ship's  Company  60 

34 

516 

Troops  74 

26 

756 

Maximum  Berthing 

Capacity  134 

60 

1,272 

c 
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(2)     The  average  number  of  enlisted  personnel  re- 
quired for  operation  and  IMA  for  one  AY-13A  is  established  at 
16.     It  appears  safe,  then,  to  assume  that  a  sinilar  i  umber 
of  personnel  would  suffice  for  the  less  demanding  task  of 
providing  turnaround  service  at  a  level  of  four  sorties  per 
day.     These  personnel  would  only  be  embarked  on  the  ship  for 
the  extent  of  AV-8A  operations  to  provide  for" flight  line 
maintenance,   servicing,  and  ordnance  handling.     They  should 
present  no  problem  to  the  ship's  berthing  capacity. 

e .  Administrative  Spaces.     There  is  no  administrative 
spc.ce  designated  for  aviation  personnel.     However,  a  turn- 
around capability  does  not  require  adninist^tiy*  support. 

f.  Fuel  Handling.     Adequate  facilities  fcr  fueling 
the  A7-8A  are  present  on  LPD-l  class  s'r.ips.     The  ship's  JP-5 
capacity  is  about  225,000  gallons  with  about  17,000  gallons 

.in  ready  service  tanks .     Single  poin*^  pressure  refueling  is 
accomplished  at  50  p.s.i.   from  two  fueling  stations  at  the 
starboard  edge  of  tTie  flight  deck,  one  station  adjacent  to 
each  landing  spot. 

c.     Ordnance  Storage  and  Handling.     The  LPD-i  <~lass 
ship  holds  considerable  promise  as  a  Sea  Platform  with  an 
AV-SA  turn-around  capability.     A  turn-around  capability  in- 
cludes provision  for  rearming.     The  LPb-l  has  satisfactory 
space  for  the  storage  of  air-laurichol  ordnance  to  provide 
this  service.   -  Table-  C-4-2  shows  tho^  character  istie-s  of 
those  cargo  compartments  which  are  sdtisf actory  for  the 
storage  of  most  classes  of  air-launched  ordnance.     These  com- 
partments are  currently  committed  to  the  storage  of  LFORM 
or  special  weapons.     In  the  VTO  mode,  the  AV-8A  is  capable 
of  taking  off  on  a  50-nautical  mile  radius  mission  with  an 
0rdr.5r.ce  load  of  3  ,000  pounds   (Anne;:  S"  .     For  planning  pur- 
poses, it  will  be  assumed  that  the  aircraft  ordnance  load 
consists  entirely  of  guns  and  four  Pccleyes  per  sortie.  On 
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the  basis  of  a-  5-day  supply,  this  amount  of  ordr.sr.ce  would 
require  a  total  of  approximately  2,100  cubic  feet  including 
a  stowage  factor  of  0.5.     Since  the  passageway  leading  from 
the  flight  deck  to  the  cargo  elevator  is  only  7  feet  wide  on 
the  L?D,  during  strike  down ,  a  forklift  truck  cannot  transport 
the  MK-18  Rockeye   (9.5  feet)   and  MK-16  Sidewinder   (11.4  feet) 
cradles  from  the  flight  deck  to  the  cargo# elevator  stations. 
The  Aero  21A  skid  with  57A  and  91A  adapter,   however ,   is  capa- 
ble of  transporting  these  weapons'  cradles.     The  breakout 
and  assembly  area  for  the  limited  number  of  air-launched 
weapons  could  be  positioned  easily  on  the  LPD  iri  either  the 
lower  vehicle  stowage  area,  upper  vehicle  stowage  area,  or 
mess  deck.     This  area  is  expected  to  be  less  than  200  square 
feet.     Table  C-3-7  lists  the  handling  equipment  required  for 
MK-82  bombs,   Rockeyes,  and  Sidewinder  missiles. 

(1)  The  restrictions  on  use  off  'the  SASS  hold  for 
other  than  special  weapons  are  similar  to  those  existing  on 
the  LPH  and  discussed   in  that  section.     However,   as  stated 
there,   it  is  established  that  air-launched  ordnance  is  com- 
patible in  storage  with  "special"  weapons    (reference  9). 
The  2,100  cubic  feet  required  for  the  air-iaur.ched  ordnance 
would  leave  about  7,000  cubic  feet  for  the  storage  of  special 
weapons.     In  any  case,   since  many  low  key  missions  do  not  re- 
quire the  use  of  "special"  weapons,  zhis  cargo  spi.ee  is  often 
unused  and  could,  therefore,   serve  to  support  AV-8A  opera- 
tions . 

(2)  The  LFORM  troop  munitions  could  be  eliminated 
from  the  second  platform  cargo  compartment  leaving  this  space 
for  the  air-launched  ordnance. 

h.     Aircraft  Servicing  Facilities,     The  following  AV-8A 
service  requirements  are  available,  or  can  be  provided  for, 
on  the  LPD-1: 

(1)  Liquid  oxygen   (LOX) ;  must  be  supplied  by 
storage  bottles,  no  capacity  for  generating  LOX  exists  on 
board  ship. 

(2)  .  Nitrogen;  must  be  supplied  by  storage  bottles. 

(3)  Low  pressure  air* 

(4)  Electric  power. 

(5)  Fresh  water. 


( 6 )     *.irc  fa  f  t  hand  ling  eo  u  i  pirie  n  t : 


i 
i 


(a)  Wheel  chocks. 

(b)  Chain  tiedowns. 

(c)  Pad  eyes. 

(d)  Tow  bars. 

(7)     Deminoralized  water, 
i.     Communication  Equipment. 

(1)  The  contemplated  Sea  Platforms  for  use  during 
7W-8A  operations  are  mostly  nonaviation  type  ships  possessing 
some  aviation  capability.     Ships  designated  "ncnaviation " 
fall,   subject  to  qualification  and  inspection,  under  the  spec 
ifications  established  by  CNO  and  CNM  instructions.  Para- 
graphs "i'!  through  "1"  of  this  paragraph  and  subsequent 
paragraphs  have  requirements  that  are  documented  in  consid- 
erable detail  in  literature  resulting  from  the  above  instruc- 
tions.    Capabilities  in  the  ship  that  are  not  of  the 
performance  standards  established  prevent  the  ship  from 
being  certified  for  a  specific  level  and  class  of  aircraft 
type  operation,  except  under  a  waiver  status. 

(2)  The  complement  of  radio  communications  listed 
for  the  LPD-i  class  is: 

(a)  UHF. 

(b)  VHF. 

-  (C)      HF.  ' 

(d)  LF. 

(e)  FM. 

(3)  The  complement  of  ship's  internal  communica- 
tions for  the  conduct  of  flight  operations  are  both  audio 
and  visual.     Announcing  systems  1  MC  and  3  MC  are  in  the 
LPD-1  class  complement,   as  are  sound-powered  phones  to  var- 
ious control  stations.     Visual  signals  include  deck  condition 
beacon  and  Captain's  r-sady  deek  signal.     Other  audio  communi- 
cation systems  constitute  the  signal  alarms  to  various  sta- 
tions.    Within  specific  ships ,   some  of  the  certifiable 
capability  may  not  exist. 


< 


j.     Navigation  Equipment. 


(1)  Navigational  facilities  inspected  and  certifi- 
able for  use  aboard  the  nonaviation  ships  are  TACAN  and  low- 
frequency  honing  beacon    (for  LF-ADF) .     LF  honing  beacon  is 
not  applicable  to  the  complement  of  navigation  equipment  in- 
stalled in  AV-8A.     Although  UHF  homing  beacon  facilities  are  . 
installed  and  used  aboard  LPD's,   the  CNO  does  not  specify 
them  as  "primary"  navigation  equipment,   since  UHF  equipment 
aboard  soiae  aircraft  do  not  allow  simultaneous  comm/nav  oper- 
ation.    The  -interruption  of  one  function  to  achieve  the  other 
apparently  represents  an  unacceptable  limitation  for  less 
than  VFR  operation,   the  initially  planned  operational  spectrum 
for  AV-8A.     However,    the  significance  of  UHF  homing  beacon 
being  designated  "nonprinary"  is  that  functional  test  of  the 
system  is  not  a  responsibility  of  the  NAVAIR  inspection  teams, 
and  is  thus  not  evaluated  for  deployment  planning.     The  de- 
ploying operator  should  determine  operational  status  for  each 
planned  deployment  during  which  UHF  homer  use  is  intended. 

(2)  All  RALEIGH  class  LPD's  indicate  TACAN  facil- 
ities are  installed. 

(3)  Air  search  radar  in  the.  ship  is  not  an  inspec- 
tion item  for  the  NAVAIR  aviation  facilities  inspection  teams, 
and  thus  no  functional  reports  are  available.     However,  radar 
provides  a  very  important  navigational  tool  for  which  ship's 
procedures  arc  specified  in  CNO  documentation.     Although  it  . 
has  not  been  positively  established  for  all  radars,   the  LPD 
has  transponder  interrogation   (SIF-IFF)    for  positive  target 
identification.     It  is  presumed  that  all-LPD-i  class  ships 
have  the  capability  coordinated  with  their  primary  air  search 
radar  system . 

(4)  No  inertial  navigation  alignment  capability 
now  exists  aboard  LPD-1    (RALEIGH  class). 

k.     Crash  Equipment. 

(1)  The  LPD-1    (RALEIGH  class)   has  designated 
crash  equipment  suitable  to  handle  crash  emergencies  of  the 
AV-8A,  with  the  possible  exception  of  special  tools,  peculiar 
to  that  aircraft  and  crash  of  an  aircraft  with  ordnance 
aboard.     Initially,   these  conditions  should  be  considered 

by  the  deploying  operator  and  coordinated  with  the  appropri- 
ate ship  commands. 

(2)  Generally  applicable  emergency  criteria  arc 
defined  within  the  ship  certification  standards'  under  ci 
paragraph  entitled  "Safety."     Available  equipments  are 


listed  in  the  Facilities  Resume  under  the  headings  of  "Fire 
Fighting"  and  "Safety."     Adequacy  of  the  systems  is  only 
established  through  inspection  by  the  NAVAIR  inspection  teams 

(3)  The  LPD-1  has  the  foliov;ing  complement  of  fire 
fighting  and  safety  equipment  related  to  rhe  flight  operation 
area : 


(a) 

Salt  water  fire  pings. 

lb) 

Fog -foam . 

(c) 

CO2  bottles. 

(d) 

All-purpose  nozzles. 

(e) 

Applicators . 

(f ) 

Bayonet  applicators. 

(g) 

Two  hot  suits. 

(h) 

Safety  nets. 

(i) 

Air/sea  rescue  locker. 

(j) 

Crash  and  rescue  kit. 

(4)  A  more  detailed  definition  of  the  equipments 
and  their  peripheral  gear  is  contained  in  the  certification 
standards.     Although  not  listed,  the  LPD-1  is  known  to  have 
a  crash  crane  with  scraper  blade  capable  of  handling  the 
AV-8A. 

(5)  Ordnance  plans  now  published  for  the  LFD 
class  ships  will  probably  be  inadequate  for  the  aviation 
stores  carried  aboard  the  AV-3A.     Pending  an  ordnance  hand- 
ling safety  plan  for  the  AV-8A  type  of  ordnance,   few  if  any 
specific  guidelines  exist  for  establishing  LPD  capabilities 
in  this  critical  area. 

1.     Landing  Aids. 

(1)     The  LPD-1    (RALEIGH  class)    is  equipped  \:L^h 
landing  aids  suitable  to  the  requirements  for  he'licepcer 
operation.     The  following  list  of  lighting  and  visual  land- 
ing aids  has  been  determined  as  being  available  on  the  LPD-1: 


(a)     Homing  beacon. 


(b)  Deck  edge  lights. 

(c)  Lineup  lights. 

(d)  Touchdown  lights. 

(e)  Overhead  flood  lights. 

(f)  Deck  edge  flood  lights . 

(g)  Signal  wands. 

(h)  Flags. 

(i)  Landing  Signal  Enlisted    (LSE )  suit. 

(2)  With  the  possible  exception  of  special  de- 
vices or  additional  personnel  found  beneficial   to  handling 
AV- 8A  terminal  maneuvers >  current  systems  should  be  adequate 
for  the  new  tactical  VTOL  aircraft. 

(3)  Criteria  have  been  established  for  a  landing 
signal  position  6  0  feet  ahead  and  3  0  decrees  off  the  approach 
heading.     The  criteria  does  not  specify  a  hover  altitude. 
There  is  a  position  on  the  LPD-i  class  deck  forward  of  the 
landing  area  along  the  port  side  that  should  remain  within 
pilot  visibility  for  landing  signals   (wands V.     Ttiis  condition 
presumes  a  final  approach  along  the  marked  approach  line,  ap- 
proximately 225  degrees  bearing  relative  to  the  ship's  head- 
ing, no  excess  wind  correction  angles  to  port,  fuselage 

-attitudes  not  excessive  over  the  hover  attitude,   and  a  max- 
imum of  75  feet  height-above-deck  at  200-foot  range  from  the 
aft  landing  spot.     Transposition  of  the  cockpit  visibility 
data  indicates  this  position  to  be  valid  for  hover  heights 
of  25  feet  or  less. 

m._    Terminal  Control. 

(1)  The  LFD-1  class  has  a  defined  Air  Plan  for 
aircraft  control  procedures.     CKO  documentation  defines  pro- 
cedure to  the  point  of  sample  control  wording  for  use  aboard 
nonaviation  ships. 

(2)  Control  is  divided  between  HDC  and  Pri-Fiy  on 
the  basis  of  aircraft,  distance  from  the  ship  and  meteorologi- 
cal conditions  prevailing.     Pri-Fly  retains  control  of  the 
deck  and  is  supported  by  personnel,   including  an  LSE,  assigned 
to  the  land/launch  and  aircraft  movement  detail. 


n.  Miscellaneous. 

(1)     No  capability  exists  aboard  LPD-1  (RALEIGH 
class)   for  maintenance  of  the  pilot's  personal  or  support 
equipment.     For  the  Sea  Platform  concept,  this  may  be  of 
minor  concern.     The  pilot  will  generally  bring  all  such 
necessary  gear  upon  his  arrival  and  return  it  to  the  Sea 
Base  upon  his  departure.     Supply  and  maintenance  of  such  gear 
for  helicopters  is  not  currently  provided  in  LPD-1  class 
ships . 

403.      (C)   LPD-4    (AUSTIN  Class) .     The  LPD-4   is  an  amphibious 
transport  dock,   typical  of  its  class,  whose  primary  mission 
is  to  transport  and  land  troops  and  their  essential  equipment 
and  supplies  by  means  of  embarked  landing  craft  or  amphibious 
vehicles  augmented  by  helicopter  lift.     The  characteristics 
of  this  class  are  essentially  the  same  as  those  of  the  LPD-1 
(RALEIGH)    class  'with  the  primary  difference  being  in  overall 
size.     Most  of  the  discussion  on  the  RALEIGH  class  applies 
as  well  to  the  AUSTIN  class.     The  LPD-4   is  considered  using 
specific  data  from  the  LPD-13    (USS  NASHVILLE) .     These  data- 
are  typical  of  the  LPD-4  class  except  where  noted  as  being 
otherwise . 

a.  Maintenance  Shop  Space.     An  aviation  shop  and  store- 
room with  144  square  feet  of  deck  area  .is  provided  on  the  main 
deck.     In  addition,  there  are  two  designated  aviation  store- 
rooms totaling  14  0  square,  feet  deck  area  located  on  the  second 
deck.     Space  in  other  shops    (metal,   488  square  feet;  carpenter, 
280  square  feet;   electrical,   260  square  feet;   electronic,  88 
square  feet;   and  battery.   188  square  feet)  may  be  made  avail- 
able if  needed. 

b.  Hangar  Dimensions  and  Facilities.     All  AUSTIN  class 
LPD's  are  equipped  with  a  telescoping  hangar  except  the  LPD-4, 
AUSTIN,  which  is  programmed  to  be  retrofitted  with  one.  The 
hangar's  extended  and  contracted  dimensions   (length  by  width 
by  height)   are  64  feet  by  25  feet  by  21  feet  and  23  feet  by 

22  feet  by  19  feet,  respectively,  with  a  door  size  of  20  feet 
high  and  18  feet  wide.     The  hangar  is  not  large  enough  for 
the  AV-8A;   the  hangar  interferes  with  the  forward  helicopter 
landing  spot  when  it  is  extended. 

c.  Flight  Deck  Dimensions  and  Obstructions.  Flight 
deck  dimensions  are  shown  in  Figure  C-4-2.     The  ship's 
superstructure  represents  an  obstruction  but  will  serve  as 
a  visual  reference  during  VTOL  operations. 

d.  Billeting  Spaces.     The  LPD-4  class  ship  has  a  sim- 
ilar berthing  capacity  to  that  of  the  LPD-1.     Table  C-4-1 
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provides  a  breakdown  in  these  accommodations .     This  ship 
would  be  expected  to  handle  a  similar  four-sortie  per  day 
level  and,  as  discussed  under  the  LPD-1,   should  have  little 
problem' in  accommodating,   in  a  temporary  basis,  the  16  en- 
listed personnel  required  for  a  turnaround  capability. 

e.  Administrative  Spaces.     A  turnaround  capability 
does  not  require  administrative  support. 

f.  Fueling.     Adequate  facilities  for  fueling  the 
AV-8A  are  present  on  all  LPD-4  class  'ships.     Ships'  config- 
ured to  carry  aviation  gasoline  have  a  JP-5  capacity  of 
about  210,000  gallons;   these  with  no"  aviation  gasoline  have 
about  300,000  gallons  of  JP-5.     Ready  service  tanks  are 
about  17,000  gallons  for  both  configurations.     Single  point 
pressure  refueling  is  accomplished  at  50  p.s.i.   from  either 
of  two  fueling  stations  at  the  flight  deck  edge. 

g.  Ordnance  Storage  and  Handling.     The  discussion  on 
ordnance  storage  and  handling  for  the  LPD-1  holds  for  the 
LPD-4  class  with  the  following  additional  considerations: 


TABLE  C-4-3.       (U)    ORDNANCE  CARGO  HOLDS   SERVICED  BY 
WEAPONS  CARGO  ELEVATORS  ON  LPD-4  CLASS  SHIPS 


HOLD 
LOCATION 


FLOOR 
SPACE 
(SQ.FT. ) 


1st  Platform  Fwd  1,634 

2d  Platform  Fwd  82  5 
Special  Weapons 

Magazine  603 


VOLUME 
(CU.FT . ) 

11  ,4  38 
6,600 

4,474 


MINIMUM  ELEVATOR 

CLEARANCE  OPENING 

7'  7*   x  8' 

8'  7'   x  8" 


7  '  5  " 


16'   x  7' 


(1)  The  LPD-4  class  'ihip  is  largecr  in  size,  and 
this  size  difference  shows  up  in  the  available  cargo  space. 
Those  compartments  satisfactory  for  the  storage  of  air- 
launched  ordnance  are  listed  in  Table  C-4-3. 

(2)  The  space  required  for  the  storage  of  air- 
launched  ordnance  would  have  less  of  an  impact  on  the  LFORM 
or  "special"  weapons  storage  area  because  of  the  larger  size 

h.  Aircraft  Servicing  Facilities.     The  LPD-4  class 
ships  have  servicing  facilities  similar  to  the  LPD-1  class. 

i .  Communication  Equipment . 

(1)     The  LPD-4    (AUSTIN)   class  ships  have  UHF  radio 
for  air-to-ground  communications.     In  addition,  other  com- 
munication facilities  are  listed  in  their  aviation  facili- 
ties as  follows: 


(a)  VHF 


(b) 

HF. 

(c) 

LF. 

(d) 

FM. 

(2)  Internal  communications  aboard  the  ship  rela- 
tive to  flight  operations  uses  both  visual  and  audio  systems 
There  systems  are  applicable  to  all  flight  operations  regard 
less  of  aircraft  type  and,  therefore ,  should  meet  current 
operational  standards.  Some  system  deficiency  exists  in  one 
or  more  facilities  aboard  some  s"hips  in  the  class. 

(3)  Two  ships  in  the  AUSTIN  class  LPD  have  ob- 
tained certification  at  the  highest  category,  Level  1 
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Class  1,   for  medium  and  heavy  helicopters.     Those  are  LPD-6 
and  LPD-7.     These  ships  should  have  all  necessary  communica- 
tions for  any  type  of  AV-8A  operations  contemplated.  Systems 
configuration,  performance,  and  redundancy  have  been  demon- 
strated.    Capability  of  other  ships  in  the  class  may  warrant 
examination  prior  to  a  planned  deployment.     Available  data 
indicate  that  at  least  minimum  systems  are  available. 

j.     Navigation  Equipment. 

(1)  Navigation  facility  statements  pertaining  to 
the  RALEIGH  class  also  apply  to  the  LPD-4    (AUSTIN  class) . 

(2)  All  AUSTIN  class  LPD's  for  which  data  are 
available  have  not  had  the  system  certification  flight  check  : 
and  function  test  required  for  facility  certification.  Thus, 
TACAN  is  operating  under  a  waiver  status,  but  it  should  be 
adequate  for  the  day-VFR  operations  intended  for  AV-8A.  Six 
ships  in  the  AUSTIN  class  have  no  discrepancies  in  their  air- 
craft navigation  systems. 

(3)  Air  search  radar  facilities  described  for 
LPD-1  class  ships  apply  equally  to  LPD-4    (AUSTIN  class). 

(4)  No  inertial  navigation  alignment  capability  • 
exists  on  LPD-4  class  ships. 

k.  Crash  Equipment.  The  LPD-4  (AUSTIN)  class  has 
equipments  similar  to  these  listed  for  the  RALEIGH  class 
LPD' s . 

1.     Landing  Aids.     Statements  pertaining  to  the  landing 
aids  aboard  LPD-1  apply  equally  to  LPD-4    (AUSTIN  class) .  The 
discrepancies  listed  for  those  ships  that  have  been  denied 
certification  indicate  mostly  minor  lighting  and/or  deck 
marking  deficiencies. 

m.     Terminal  Control.     Statements  pertaining  to  termi- 
nal control  aboard  LPD-1  also  pertain  to  LPD-4    (AUSTIN  class) . 

n.  Miscellaneous.  Statements  pertaining  to  mainte- 
nance of  the  pilot's  personal  and  support  equipment  aboard 
LPD-1  also  pertain  to  LPD-4    (AUSTIN  class). 

404.      (C)   LSD-36    (ANCHORAGE  Class) .     The  LSD  is  a  deck  land- 
ing ship.     Its  general  mission  is  to  transport  and  launch 
loaded  amphibious  craft  and  vehicles  with  their  crews  and. 
embarked  personnel  in  amphibious  assault,  and   to  render 
limited  docking  and  repair  service  to  small  ships  and  craft 
and  act  as  a  control  ship  in  an  amphibious  assault.  No 


helicopters  are  permanently  assigned  to  LSD-36  class  ships. 
The  following  considerations  are  pertinent  to  AV-8A  operation: 

a.     Maintenance  Shop  Space.     There  are  no  aviation 
shops  or  storerooms  on  board  LSD-36  class  ships.     Space  may 
be  made  available  in  shops  on  board    (internal  combustion 
engine   ,  504  square  feet;  metal,   550  square  feet;  carpenter, 
575  square  feet;   electrical ,   240  square  feet;  electronic, 
92  square  feet;   and  battery,   200  square  feet). 


b.     Hangar  Dimensions  and  Facilities 
hangars  on  the  LSD-36  class  ships. 


There  are  no 


c.     Flight  Deck  Dimensions  and  Obstructions.  Flight 
deck  dimensions  are  given  in  Figure  C-4-3.     The  flight  deck 
is  unobstructed.     The  superstructure  is  well  forward  of  the 
landing  area.     A  50-ton  crane  is  located  on  the  starboard 
side  of  the  ship,   68  feet  forward  of  the  landing  area. 


FIGURE  C-4-3 


(U)    LSD-3  6  FLIGHT  DECK  DIMENSIONS 
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TABLE  C-4-4.      (C)    LSD-3G  CIASS  BERTHING  SPACES 


9EII£EBE  CPO'S   S  MSGT'S  ENLISTED 

Ship's  Company                3  5                       23  410 

Troops                        _26                        17  292 

Maximum  Berthing 

Capacity                            61                        4  0  7  02 


(2)     The  LSD  will  not  be  capable  of  providing 
AV-8A  turnaround  service  due  to  a  lack  of  air-launched  ord- 
nance storage  space.     Its  service  then  will  be  limited  to 
support  on  a  standby  basis  as  a  staging  site.     The  two  or 
three  personnel  required  to  provide  this  service  for  four 
sorties  per  day  should  not  significantly  affect  the  berthing 
capacity  of  the  LSD. 

e.  Administrative  Spaces.     There  is  no  administrative 
support  required  for  the  projected  level  of  AV-8A  operations. 

f.  Fuel  Handling.     Adequate  facilities  for  fueling  the 
AV-8A  are  available  on  the  LSD-36  class  ships.     There  are 
about  32,000  gallons  of  JP-5  on  board,   1,500  gallons  of  which 
are  in  ready-service  tanks.     Single  point  pressure  refueling 
is  provided  at  50  p.s.i. 

g.  Ordnance  Storage  and  Handling.     No  capability  for 
ordnance  storage  exists  on  the  LSD. 

h.  Aircraft  Servicing  Facilities.     The  LSD-36  meets 
all  of  the  necessary  servicing  provisions  set  forth  in  para- 
graph 402h,   except  for  400-Hertz,   115/208-volt ,  three-phase, 
y-type  power. 

i.  Communications. 

(1)  The  LSD-36  class  ships  have  very  limited  avi- 
ation facilities,  and  without  considerable  addition  to  present 
systems,  the  use  of  this  class  ship  as  a  Sea  Platform  for 
AV-8A  must  also  be  limited. 

(2)  Tne  following  listed  communication  equipments 
are  designated  in  the  aviation  facilities: 


(a)  U1IF. 


i 

i 
t 


(d)  LF. 


(e)  FM. 

(3)     No  data  have  been  obtained  as  to  the  frequency 
capability  of  any  of  these  equipments,  and  no  conclusion 
should  be  drawn  concerning  system  configuration  to  provide 
communications  at.  specific  ship's  stations. 

j.     Navigation.     The  navigation  equipment  listed  for 
the  LSD-36  is  solely  UH.F  homer.     TACAN  is  not  installed.  As 
explained  previously,  UHF  homer  facilities  are  not  certifi- 
able facilities.     The  equipment  should  be  of  assistance  under 
VFR  conditions,   but  some  restrictions  may  be  imposed  for  in- 
strument penetrations  to  below  VFR  conditions. 

k.     Crash  Equipment. 

(1)     The  following  crash  and  safety  equipment  is 
listed  for  LSD-36: 


(a) 

Salt  water . 

(b) 

Fog -f cam . 

(c) 

C02  bottles. 

(d) 

PKF  bottles. 

(e) 

All-purpose  noz 

zles    (AFN) . 

(f ) 

Applicator . 

<g; 

Two  hot  suits. 

(h) 

Safety  nets. 

(i) 

Air/sea  rescue 

kit.  . 

(2)  The  specification  of  equipment  above  was 
generated  from  a  survey  of  ship's  data  plus  information 
submitted  from  the  ship. 

1.     Landing  Aids. 

(1)     The  landing  aids  listed  for  i.he  LSD-36  are 
the  follow.!  ng : 


(a)  Signal  wands. 

■    "(b)  Flags. 

(c)  Wind  sock, 

(d")  LSE  suit. 

(2)  Deck  markings  with  touchdown  circle,  approach 
lines,  and  edge,  profile  are  shown  in  the  facilities  sketch. 
Lights  are  indicated  within  the  deck  markings.     Homing  beacon' 
and  flood  lighting  of  the  flight  deck  are  also  listed  in  the 
facilities  tabulation. 

(3)  Inspection  data  were  available  for  LSD- 37 

(USS  PORTLAND)    revealing  helicopter  landing  aids  deficiencies, 
probably  minor  for  the  AV-8A  operation  intended  from  these 
platf orms .     More  serious  may  be  landing  aid  needs  or  ship 
modifications  required  due  to  flight  path  obstructions  found 
upon  inspection.     Data  are  not  available  to  determine  it  the 
obstructions  are  typical  of  the  class  or  related  to  an  indi- 
vidual ship. 

m.     Terminal  Control.     Control  of  the  AV-8A  during 
approach  and  landing  will  be  some  type  of  shared  function 
(due  to  communication  network  on  ship)   between  the  bridge, 
CIC,   fly-control  station,   and  the  LSD.     The  procedure  may 
differ  from  that  aboard  ships  with  certifiable  commui.  '  ca  ticn 
installations . 

n.     Miscellaneous.     No  capability  exists  aboard  LSD-3C 
class  ships  for  maintenance  or  supply  of  the  pilot's  personal 
equipment . 

405  .      (C)    LCC ,  APE ,  APR ,   and  AE .     The  LCC-19    (BLUE  RIDGE 
class),  AOE-1    (SACRAMENTO  class),  AOR-1    (WICHITA  class), 
AE-21,  AE-2  3,   and  /"YE--2  6  class  ammunition  snips  are  addressed 
in  detail  in  the  Ship  Compatibility  Study  by  the  Naval  Ship 
Research  and  Development  Center.     Certification  of  these 
ships  for  AV-8A  operation  is  unlikely;   therefore,    for  pur- 
poses of  this  concept,  the  characteristics  of  these  ships 
will  only  be  summarized. 

a.  Maintenance  Shop  Space.     The  LCC-19,  AE-21,  and 
AE-2 1  class  ships  are  not  equipped  with  aviation  repair 
r,hops.     The  AOE-1.,  AOR-1,   and  AE-26  class  ships  do  have  suf- 
ficient facilities  to.  provide  avicition  repair  shops  of  mini- 
mal size. 

b.  Hangar  Dimensions  and  Facilities.     All  of  the  above 
ships  either  have  no  hangars  or  those  available    (AOE;  cannot 
accommodate  the  AV-8A. 
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c.  Flight  Deck  Dimensions .     All  Of  the  above  ships' 
flight  deck  dimensions  are  listed  in  Table  C-2-1. 

d.  Billeting  Spaces.     All  of  the  above  ships  can  pro- 
vide sufficient  berths,  as  required.,  for  mission  turnaround 
checks  of  the  AV-8A. 

e.  Administrative  Spaces.     No  administrative  spaces 
are  required  for  a  turnaround  capability. 

f.  Fuel  Storage  and  Handling.     All  of  the  above  ships 
have  fuel  storage  and  handling  facilities  compatible  with  the 
AV-8A. 

g.  Ordnance  Storage  and  Handling.     All  of  the  above 
ships,  except  the  LCC-19,  have  some  capability  for  aviation 
ordnance  storage  and  handling    (providing  -the  appropriate" 
equipment  is  supplied) . - 


h.  Aircraft  Servicing  Facilities.     The  aircraft  se: 
icing  facilities  are  minimal,  although  many  of  the  more  crit- 
ical items,   listed  in  paragraph  402h,  can  be  provided. 

i.  Communication  Equipment.     All  of  the  above  ships 
have  UHF,  VHF,  and  HF ' equipment . 

j.     Navigation  Equipment.     The  LCC-19  and  the  AOE-1 
class  ships  have  TACAN .     The  AOR-1  and  the  AE  class  ships 
have  no  aircraft  navigation  equipment  compatible  to  the 
AV-6A. 

k.     Crash  Equipment.     All  of  the  above  ships  have  at 
least  minimal  crash  equipment  available. 

1.     Landing  Aids.     All  of  the  above  ships  have  visual 
landing  aids. 

m.     Terminal  Control.     All  of  the  above  ships  have  the 
capability  to  provide  terminal  control  communications . 

n.     Miscellaneous.     None  of  the  above  ships  have  the 
capability  for  maintenance  of  the  pilot's  personal  flight 
equipment . 


< 


4 
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SECTION   5.      SEA  BASE  OPERATIONS  (U) 

501.  (C)  General. 

a.  This  section  presents  an  analysis  of  the  impact  erf" 
AV-8A  operations  on  helicopter  off-loading  capabilities  durinq 
amphibious  operations  from  LPH  and  LIIA  type  ships..   The  air- 
launched  ordnance  assembly  and  flow  on  those  ships  is  also 
discussed . 

b.  Previous  discussion  in  Sections  2,   3,   and  4  of 
this  annex  has  established  which  ship  types  ana  classes  are 
potential  Sea  Bases  and  Platforms.     The  type  and  combinations 
of  these  ships  that  can  be  utilized  for  AV-SA  employment  dur- 
ing an  amphibious  operation  can  vary  significantly,  reflect- 
ing variances  in  missions,  task  organizations,   and  shipping 
availability.     Table  C-5-1  illustrates  some  of  the  variad 
combinations  of  ships  possible  in  representative  amphibious 
assault  forces.     Additionally,  CVA  and  CVS  type  ships  would 
be  available  in  carrier  forces  supporting  large  amphibious 
assaults.     The  LPH  and  LHA  were  selected  for  this  analysis 
because  AV-8A  employment  on  these  ships  would  directly  impact 
on  helicopter  operations  during  an  amphibious  assault. 

c.  An  MAU/BLT  lift  from  these  ships  was  selected  as 
representative  of  intense  helicopter  activity  during  a  single 
MAU  operation  or  a  slice  of  a  larger  .'LAB  or  MAB  assault. 
Table  C-5-2  shows  the  personnel  strengths  and  a  breakdown  of 
the  initial  assault  and  follow-on  elements  of  a  representative 
BLT.     Table  C-5-3  provides  the  load  requirements  to  lift  the 
initial  assault  elements  and  its  support  equipment. 

502.  (U)   MAU  Operation  From  an  LPI" .     The  concept  of  an  MAU 
operation  involves  the  use  of  one  LPH  or  LHA  as  indicated  in 
Table  C-5-1.     The  LPH,   being  the  smaller  of  the  two  ships, 
represents  a  more  difficult  operational  problem  in  incorpor- 
ating the  AV-8A  into  its  normal  mode  of  operations.     As  a 
basis  for  comparison,   the  sequence  and  timing  involved  in 
landing  a  BLT~ without  AV-3A  support  will  first  be  established. 
The  following  assumptions  will  prevail: 

a.  The  helicopter  complement  will  consist  of  CH-415 
types  only . 

b.  The  task  force  will  stand  off  20  miles  from  the 

shore . 

c.  No  attrition  of  helicopters . 
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TABLE  C-5-2.       (C)    PERSONNEL  STRENGTHS  OF  THE 
BATTALION  LANDING  TEAM 


UNIT 

TOTAL 
STRENGTH 

INITIAL 
ASSAULT 

FOLLOW-ON 

Infantry  Battalion 

48-1177 

42-1046  ' 

6-131 

105  Howitzer  Battery  (Reinf) 

11-139 

11-127* 

0-12 

Engineer  Platoon  (Reinf) 

1-4  9 

0-33 

1-16 

Shore  Party  Platoon  (Reinf) 

1-49 

1-16 

0-33 

Landing  Zone  Control  Team 

0-4 

0-4 

TOTAL 

61-1418 

54-12  26 

7-192 

*  The  Artillery  Battery  would  not  be  lifted  at  the  same 
time  as  the  initial  assault  but  would  be  on  call  with 
transports  standing  by.     Personnel  comprising  the 
Artillery  Battery  are  included  in  the  initial  assault 
as  follows : 

Infantry  Companies  5-22 
Recon  Party  3-17 
Command  Group  1-6 
TOTAL  9-4  5 


Personnel  requiring  to  be  lifted  as  on  call  are  2 
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TABLE  C-5-3.      (C)    SPACE  REQUIREM 
INITIAL  ASSAULT  ELEM 

ENTS 
ENTS 

TO  LIF 

T 

THE 

ITEM 

SPACE* 
PER  NUMBEI 

<  SPACE 

S 

WEIGHT 

Radio  Set  AN/KRC-83 

o 
/. 

27. 

0 

6,480 

Radio  Set  AN/MRC-87 

Id  .  u 

1 

15. 

0 

3 , 600 

Radio  Set  AN/MRC-109 

1J-  .  u 

D 

66, 

o 

15  ,840 

Trailer  1/4  Ton  M416 

4.5 

Z 

9. 

0 

2  ,160 

Truck  Platform  1/2  Ton  M274 

7.5  - 

21 

157. 

5 

37 , 800 

Truck  Utility  1/4  Ton  Ml 51 

10.5 

2 

21. 

0 

5,04  0 

tiass  v  ^jrciiXeoS; 

6.0 

19 

114. 

0 

17,360 

Personnel 

1.0  1 

196 

1196 . 

0 

287 , 040 

Total  Personnel,  Equipment 

&  Supplie 

s 

1605. 

5 

385  ,320 

ON  CALL 

REQUIRE MEN 

TS 

Trailer  1/4  Ton  M4I6 

4.5 

7 

31. 

5 

7  ,560 

Truck  1/4  Ton  M151 

10.5 

7 

73. 

5 

17  ,640 

Howitzer  Light 

15.5 

6 

93. 

0 

22,320 

Class  V  (Pallets) 

9.0 

23 

107. 

0 

49,680 

Personnel 

1.0 

84 

84. 

0 

20,160 

1 

Total    (On  Call) 

489  . 

0 

117  ,360; 

GRAND  TOTAL 

1094. 

5 

502,680 

*  A  space  is  considered  to 

be  24  0  pounds. 

< 


TABLE  C-5-4.      (U)  CII 

-46  MISSION  DATA 

(SKIP-TO-SHORE,   SEA  LEVEL ,  90°F 

,    20 -NAUTICAL  MILE  RADIUS) 

Average  Speed  (Knots) 

130 

Time  of  Flight  (Minutes) 

(40  Nautical  Miles) 

16 

Loading  and  Refueling  Tine 

(Minutes) 

5 

Unloading  Tine  (Minutes) 

Sa 

Cycle  Tine  (Minutes) 

23 

Troops  Only* 

20 

Tactical  Payload  (Pounds)*'* 

4,911 

*  Combat  equipped  at  24  0  pounds 

per  man . 

**  Tactical  payload  reflects  los 

s  of  pote 

ntial  payload 

due  to  cabin  constraints  and 

combat  loading  consider- 

at ions . 

d.     No  bottlenecks  are  encountered  at  the  landing  zone 
which  cause  delays  beyond  specified  times  given  for  unloading 
purposes . 


e.  The  helicopter  mission  data  are  as  given  in  Table 

C-5-4. 

f.  The  initial  assault  elements  and  equipment  are 
landed  without  interruption  with  the  on  call  items  immed- 
iately following, 

503.      (U)   Base  Case  Analysis.      (Much  of  the  data  and  some  of 
the  procedure  being  followed  here  are  taken  from  reference 
19.)     As  seen  from  Tables  C-5-2  and  C-5-3 ,   the  landing  of 
the  initial  assault  elements  and  on  call-  requirements  cf  the 
BLT  involve  the  movement  of  1,280  personnel  and  502,680 
pounds  of  equipment.     Tables  C-5-5  and  C-5-6  show  the  CH-46 
sorties  required  to  lift  these  elements  to  the  assault  area. 
A  tctal  of  99  CH-4  6  sorties  is  required  to  compete  the 
assault  movement.     Using  the  total  complement  of  27  CH-46 
helicopters  and  seven  loading  spots  on  the  LPH  flight  deck  - 
provides  for  three  flights  of  seven  helicopters  and  one 
flight  of  six  in  every  four  waves.     Thxs  Dperatio.i  proceeds, 
with  14  helicopters  on  the  flight  deck   (seven  on  the  landing 
spots  and  seven  on  deck  edge  awaiting  movement  to  the  spots 
after  the  departure  cf  the  first  wave)   and  13  helicopters 
orbiting  the  ship.     A  wave  of  helicopters  is  assumed  to  land 
immediately  after  the  departure  of  the  preceding  wave  (unless 
all  helicopters  are  in  transit  and   the  follow-on  wave  is  not 
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TABLE  C-5-5.      (C)  CH 

-4G   SORTIES  TO  LIFT  BLT 

INITIAL  ASSAULT  ELEMENTS 

UNIT 

PAY LOAD 

WEIGHT 

PER  HELO 

ITEM 

(POUNDS) 

(POUNDS)  SORTIES 

Radio  Seb  AN/MRC-83 

3,240 

4,680 

2X 

Radio  Set  AN/MRC-87 

3,600 

4,680 

l2 

Radio  Set  AN/MRC-109 

2,64  0 

4,44C 

63 

Trailer  1/4  Ton  M416 

1,080 

4,680 

13 

Truck  Platform  1/2  Ton  M274 

1,800 

4,68  0 

104 

Truck  Utility  1/4  Ton  Ml 51 

2,520 

4,320 

23 

Class  V  (Pallets) 

1,440 

3,240 

I3 

Personnel 

240 

4,800 

50 

TOTAL 

73 

}•  Includes  one  Class  V  palio 

t  per  sort 

ie  v 

2  Includes  1/4  Ton  M416*  trai 

ler. 

J  Includes  1/2  Ton  truck  platform  per 

sortie . 

*  Includes  two  Class  V  pallets/sortie 

save  two  flight 

s 

of  two  truck  platf orms/sortie  at  3 , 

60C  pounds/sort 

ie . 

 .  j 

i 

TABLE  C-5-6. 

(C5 

CII 

-4  6  SORTIES 

TO  LIFT  BI 

T 

ON 

CALL  ITEMS 

• 

J 

UNIT 

PAYLOAD 

1 

WEIGHT 

PER  HELO 

ITEM 

(POUNDS) 

(POUNDS) 

SORTIES 

1 

Howitzer  Light 

3  ,720 

4,300 

6l 

Trailer  1/4 "Ton  M416 

1,080 

3,600 

l2 

Truck  1/4  Ton  Ml 51 

2 , 520 

4,680 

63  , 

Class  V  (Pallets) 

2,160 

4  ,  320 

8 

Personnel 

240 

4  ,  oOO 

34 

TOTAL 

26 

1  Includes  one  1/4  ton 

trailer  per  sortie. 

2  Includes  one  ]/4  ton 

truck 

3  Includes  one  Class  V 

pal 

le 

t  per  sorti 

e . 

4  Includes  one  sortie 

with 

f 

our  personnel  and  one 

Class  V 

pallet  at  a  payload 

of 

3, 

120  pounds. 
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available) .     Figure  C-5-1  shows  the  sequence  and  time  re- 
quired to  land  the  initial  assault  element  and  -the  on  call 
items.     The  99  CH-46  sorties  are  found  to  require  7  9  minutes 
to  depart  from  the  ship. 

504.      (U)   LPH-KAU  Operation  Including  AV--8A.     The  LPH ,  as 
discussed  in  Section  3,   is  capable  of  supporting  1.8  CH-4  6 
helicopters  and  6  AV-8A's.     The  assault  operation  to  be  con- 
sidered while  using  the  AV-8A  will  again  assume  no  attrition 
of  aircraft  from  either  combat  or  maintenance  problems.  The 
entire  complement  of  helicopters  will  be  used  in  the  ship-to- 
shore  movement  with  flights  of  AV-8A's,  two  per  flight,  being 
interspersed  to  provide  close-air  support  at  specific  times ~ 
and  on  an  on  call  basis.     The  concept  of  operation  will  con- 
sider utilizing  the  AV-SA  under  extensive  STO  operations  and 
exclusive  VTOL  operations. 

a.     Extensive  STO  During  Initial  Assault.     Maximum  use 
of  the  LPH  flight  deck  is'  desired  so  as  to  increase  payload. 
A  second  possible  benefit  in  STO  operation  being  the  in- 
creased engine  life  that  can  be  expected  from  this  mode. 

(1)     In  this  operation,   it  is  attempted  to  provide  - 
AV-8A  close-air  support in  flights  of  two,   for  each  of  the 
first  two  helicopter  waves.     The  third  flight,  is  maintained 
on  call  aboard  the  LPH.     The  helicopter  waves  are  flown  with 
six  CK-46's  per  wave.     One  LPD  and  one  LSD  are  present  in  the 
assault  force   (see  Table  C-5-1,   a  representative  MAU ) . "  The 
LPD  provides  a  turnaround  service,   including  rearming,  for 
two  AV-8A's  at  a  time,  while  the  LSD  serves  as  a  staging 
site  providing  fuel  and  demineral ized  water  only.  Figure 
C-5-2  shows  the  sequence  and  intermeshing  of  the  CH-46  waves 
and  the  AV-8A  flights.     This  operation  is  conducted  with  the 
LPH  standing  off  20  miles  from  the  shore  and  requires  the 
services  of  the  accompanying  LPD  and  LSD  to  avoid  traffic 
jams  on  the  LPH  deck.'   The  assault  procedure  deviates  only 
slightly  from  normal  operations  with  the  main  difference 
being  in  the  initial  maneuver  which  requires  the  orbiting 
of  12  helicopters  about  the  LPH  so  as  to  allow  a  wave  of  six 
helicopters  and  a  flight  of  two  AV-8A's  to  launch  to  the 
beach/   The  reason  for  this  procedure  is  to  provide  for  a 
minimum  time  delay  between  the  first  and  second  waves  ar- 
riving in  the  assault  area  and  to  allow  a  clear  deck  for 
AV-8A  STO  operations  after  each  of  the  first  two  helicopter 
waves.     The  overall  operation  provides  for  optimum  utility, 
of  the  AV-8A  by  providing  close-air  support  during  the  ar- 
rival of  the  initial  waves  in  the  landing  area.     The  overall 
time  for  an  AV-8A  attack  mission  of  20-nautical  miles  radius 
is,  from  Annex  D ,   3  6  minutes.      (The  extra  deck  run  available 
ori  the  LPH  will  provide  for  increased  payload,  and  it  is 
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likely  that  some  of  this  payload  will  be  absorbed  in  provid- 
ing enough  fuel  for  extra  loiter  tine  in  the  assault  area. 
However,  for  planning  purposes,  the  mission  time  will  be  16 
minutes  as  provided  in  Annex  3 . )     The  first  flight  of  AV-8's 
after  providing  cover  for  the  first  helicopter  wave,  returns 
to  the  task  force  and  lands   (VL) ,   lo  minutes  after  it  left 
the  LPH,  on  the  LFD  where,  it  is  provided  with  turn-around 
service.     The  1  hour  15  minutes  required  for  turn-around  fin 
this  AV-8A  flight  ready  for  on  call  service  just  after  the 
13th  helicopter  wave  departs  the  LPH.     The  16-minute  flight 
time  for  this  mission  finds  rhe  second  flight  of  AV-S's  re- 
turning to  a  busy  LPH  deck.     This  flight  then  lands  on  the 
LSD,  takes  on  fuel,  and  returns  to  the  LPH  after  the  de- 
parture of  the  fifth  helicopter  wave.     These  aircraft  are 
taken  belcw  and  refurbished,  being  ready  for  on  call  service 
just  after  the  departure  of  the  14th  helicopter  wave.  The 
third  flight  of  AV-8 ' s  could  be  called  at  any  time  between 
the  third  and  12th  helicopter  wave.     These  AV-8fs  could  de- 
part the  LPH,  in  the  STO  mode,  between  helicopter  waves , 
causing  a  dele.y  of  5  minutes  in  the  landing  sequence.  This 
flight  would  return  to  the  LPH  directly  or  stage  from  the  - 
LSD  depending  rn  flight  deck  activity  when  it  returns.  The 
entire  assault  operation  is  found  to  take  2  hours  5  minutes, 
approximately  three-quarters  of  an  hour  longer  than  in  the 
base  case  of  27  helicopters  and  no  AV-8A's. 

(2)     In  order  to  provide  some  demonstration  of 
feasibility  for  the  suggested  operation  procedures,  scale 
models  of  the  CH-46,  the  AV-8A,   and  the  various  ship  d*eks 
involved  were  used  to  stage  the  more  critical  features  of  - 
the  operation.     The  following  discussion  and  figures -illus- 
trate the  sequence  of  events.     Figure  C-5-3  illustrates  the 
positions  of  the  first  flxght  of  AV-87^' s  and  the  first  wave 
of  helicopters  just  prior  to  the  departure  of  the  first  wave 
Figure  C-5-4  shows  the  second  and  the  third  AV-8A  flights 
being  made  ready  on  the  hangar  deck.     In  this  figure,  the 
second  rlignt  is  undergoing  II-3AS  alignment,  while  the  third 
flight  is  being  armed.     Figure  C-5-5  shows  the  take-off  roll 
of  the  first  of  the  two  AV-8A's  in  the  first  flight.  The 
overlay  in  this  figure  shows  the  jet  exhaust  of  the  rolling 
aircraft  and  indicates  the  second  AV-3A  of  this  flight  is 
positioned  so  as  to  avoid  the  jet  blast  and  any  debris  that 
may  be  kicked  up.     The  first  aircraft  of  the  second  flight 
is  shown  on  the  elevator,  on  its  way  to  the  flight  deck,  as 
the  first  flight  departs.     This  sequence  is  repeated  for 
the  second  helicopter  wave.     Figure  C-5-6  shows  the  first 
flights  coming  aboard  th-2  LPD  with  one  aircraft  landed  and  _ 
moved  f  or-  ard  while  the  other  is  just  touching  down.  Fig- 
ure C-5-7  shows  a  similar  procedure  on  the  LSD  flight  deck 
as  the  second  flight  comes  aboard  and  prepares  for  staging 
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to  the  LPH.     Figure  C-5-8  shows  the  position  of  the  on  call 
third  flight  while  the  second  flight  is  coming  aboard  (VL) 
the  LPI1  after  staging  from  the  LSD.     The  first  aircraft  is 
shown  being  taken  below  on  the  forward  elevator  while  the 
second  is  setting  down.     The  overlay  in  this  figure  shows 
the  velocity  profile  of  the  impinging-  exhaust.      (The  outer- 
most marking  in  this  profile  represents  a  velocity  of  25  feet 
per  second.)     Figure  C-5-3  is  now  indicative  of  the  third 
flight  of  AV-8A's  maintaining  an  on  call  status  whi  ne  the 
assault  movement  continues.     Further  flights  would  simply 
repeat  this  procedure  with  the  exception  of  the  second  flight 
which  is  how  aboard  the  LP  D .     The  second  flight  would  con-" 
tinue  to  operate  from  the  I PD  until  completion  of  the  troop 
movement  ashore.      (A  secondary  mission  of  the  LPH,  that 
serving  as  a  hospital  ship,   implies  the  possibility  of  a 
continually  busy  deck  and  may  require  continued  use  of  the 
LPD  and  LSD  beyond  completion  of  the  initial   assuli:  movement.) 

b.     Exclusive  VTOL  During  Initial  Assault.     In  this 
mode  of  operation,   the  aft  portion  of  the  LPH  flight  deck  is 
used  exclusively  for  AV-oA  operation  with  the  helicopters 
being  restricted  to  the  forward  five  lancing  spots. 

(1)     As  with  STO  operations,  the  first  two  heli- 
copter waves  will  be  provided  with  AV-8A  close-air  support. 
The  third  flight   *s  maintained  on  call  aboard  the  LPH. 
Using  the  total  complement  of  18  CH-4  6  helicopters  and  fivp 
loading  spots  on  the  LPH  flicrht  deck  provides  for  three 
flights  of  five  helicopters  and  one   flight  of  three  in  every 
four  waves.     One  LP  J  and  one  LSD  are  in  support  with,  the  LPD 
providing  turnaround  service  and  the  LSD  serving  as  a  staging 
platform  only.     AV-8A  VTOL  operations  do  not  slew  down  the 
cycling  of  he3 icoptsr  waves.     Helicopter  waves  depart  at 
5-minutc  intervals  with  an  8-minu'e  interval  after  every 
fourth  wave;   the  8-minute  intervals  being  the  result  of  the 
CH-46  cynle  time  between  the  ship  and  the  assault  area.  Fig- 
ure C-5-9  shows  the  sequence  and  timing  of  the  helicopter 
waves  and  AV-8A  flights  during  the  initial  assault  movement. 
The  ship-to -shore  mvovement  begins  wi  th  five  helicopters  on 
the  landing  spots  ana  13  helicopters  orbiting  the  ship.  The 
initial  wave  departs  for  the  assault  area  while  the  second 
wave  comes  aboard  for  loading.     A  flight  of  two  AV-8A's  fol- 
lows the  initial  wave  but  arrives  in  the  assault  area  first 
and  provides  CAS  for  this  wave  during  the  landing.     This  pro- 
cedure is  repeated  for  the  second  wave.     The  first  flight  of 
AV-8A's  returns  to  the  task  force  and  lands   (VL)   on  the  LPH. 
The  deck  would  be  clear  of  helicopters  at  this  time,  since 
the  fourth  wave  lias  departed  and  the  first  wnvc  has  yet  to 
return  from  the  beach.     This  flight  would  be  struck  below  and 
made  ready  for  further  service,  being  ready  for  on  call  status 
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1  hour  15  minutes  later  or  just  after  the  departure  of  the 
15th  wave.     The  second  flight  of  AV-8A's,   after  providing 
cover  for  the  second  helicopter  wave,   returns  to  the  task 
force  and  lands  on  the  LPD.     This  flight  is  provided  with 
turnaround  service  and  is  ready  for  further  deployment  shortly 
acter  the  departure  of  the  15th  wave.     The  third  flight  of 
AV-8A's  could  be  called  at  any  time  after  the  third  wave.  The 
return  to  the  ship  of  this  flight  would  vary  depending  on  the 
phase  of  the  operation.     If  its  .return  comes  beyond  the  92- 
minute  mark  in  the  operation,   it  will  find  two  AV-8A ' s  on  the 
LPH  fantail.     It  may  be  required  then  to  stage  the  third 
flight  from  the  LSD,  bringing  it  aboard  the  LPH  during  that 
period  after  every  fourth  wave  when  the  forward  part  of  the 
flight  deck  is  open.     An  alternate  procedure  woulo  be  to  land 
the  third  flight  aboard  the  LPD  and  provide  it  with  turnaround 
service  from  that  ship.     The  alternate  procedure  would  be  less 
desirable  since  this  would  preclude  any  further  use  of  the  LPD 
for  that  day  as  its  expected  support  level  of  four  sorties  per 
day  would  now  be  saturated.      In  either  case,   this   flight  would 
not  cause  a  further  delay  in  the  troop  ship-to-shore  movement. 
The  entire  assault  operation  is  found  to  take  2  hours.     This  is 
41  minutes  longer  than  the  base  case  and  5  minutes  less  than 
the  STO  supported  operation. 

(2)     The  sequence  of  events  in  this  operation,  as 
with  the  STO  mode ,  was  followed  with  the  related  scale  models 
Figure  C-5-10  shows  the  LPH  flight  deck  just  prior  to  the  de- 
parture of  the  initial  assault  wave.     As  depicted,   the  heli- 
copters are  to  operate  from  the  forward  five  landing  spots 
with  the   fantail  being  reserved  for  AV-8A  VTOL  operations. 
Flight  #2  is  undergoing  INAS  alignment,  while  flight  £3  is 
being  loaded  with  ordnance,     Figure  C-5-11  shows  the  first 
aircraft  of  flight  #1  leaving  the  deck  VTO  with  the  second 
aircraft  of  this  flight  far  enough  removed  so  as  to  avoid 
its  exhaust  blast.     In  this  figure,   the  first  aircraft  of 
the  second  flight  is  shown  on  the  elevator  being  brought  to 
the  flight  deck.     This  sequence  is  repeated  for  the  second 
helicopter  wave  and  second  AV-8A  flight...  Figure  C-5-8  shows 
flight  #1  landing  on  the  LPII  while  flight  #3  awaits  call. 
Figure  C-5-6   shows  flight  #2  landing  on  the  LPD  flight  deck. 
Figure  C-5-12  shows  flight  #3  landing  on  the  LPD    (if  this 
option  is  exercised)  with  flight  #2  forward.     If  flight  f,3 
should  elect  to  stage  on  the  LSD  and  come  aboard  the  LPH 
when  the  opportunity  presents  itself,  .then  Figures  C-5-7  and 
C-5-8  serve  to  illustrate  these  movements.     Operations  be- 
yond the  96-minute  mark,   that  is  when  flight  it  i  is  again 
ready  for  service  and  flight  #3  is  back  aboard  the  LPH, 
would  be  similar  .to  those  discussed  to  thi.T~point .  Flight 
#2,  however,  would  continue  to  operate  from  the  LPD  for  the 
duration  of  the  initial  assault  movement. 
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FIGURE  C-5-12 

(U)    AV-8A  FLIGHT  LANDS  ON  LPD  WHILE  EARLIER 
FLIGHT  IS   BEING  SERVICED 


c.     Sustained  Operations  From  the  LPH .     On  completion 
of  the  initial  assault  movement,  the  AV-8A  is  presented  with 
a  different  set  of  circumstances  in  attempting  to  sustain 
support  for  the  troops  ashore.     The  18  helicopters  used  in 
the  assault  may  not  be  fully  utilized  during  this  period, 
and  parking  space  must  be  provided  on  the  LPH  for  some  of 
these.     This  may  inhibit  AV-8A  operations  somewhat.     A  num- 
ber of  helicopters  may  be  assigned  to  off -load  supplies  and 
equipment  from  other  ships  in  the  force  and  some  would  be 
occupied  in  continued  ship-to-shore  movement  from  the  LPII , 
possibly  returning  battle  casualties  from  the  assault  area. 
It  is  unlikely  that  a  clear  flight  deck  could  be  planned  on 
for  other  than  brief  and  sporadic  intervals.     If  two  or  three 
helicopters  are  deployed  to  other  ships  and  another  three  to 
four  continue  to  operate  from  the  LPH,   then  a  feasible  mode 
of  operations  would  see  some  helicopters  stored  on  the  hangar 
deck,  the  forward  four  landing  spots  being  reserved  for  CH-4  6 
use  exclusively,   and  AV-8A  limited  to'.'VTOL  operations  from 
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the  aft  portion  of  the  deck.     All  turn-around  service  for  the 
four  AV-8A's  still  aboard  the  LPH  would  be  provided  for  on 
the  flight  deck.     Figure  C-5-13  illustrates  the  LPH  flight 
deck  in  this  mode  of  operations.     All  four  aircraft  are  shown 
aboard.     A  bomb  farm   (BF)    is  shown  on  the  starboard  side,  aft 
of  the  elevator,   as  rearming,  as  well  as  other  services,  would 
be  provided  on  the  flight  deck.     Figure  C-5-14  shows  the  LPD 
with  two  AV-8A's  being  serviced,   since  these  aircraft  continue 
to  operate  from  this  ship,  while  two  CH-46  helicopters  are 
being  loaded  with  supplies.     The  concept  of  sustained  opera- 
tions after  the  landing  of  the  initial  "Assault  elements  ap- 
pears feasible  with  the  AV-8A  restricted  to  VTOL.  STO 
operations  would  be  more  desirable,  but  a  clear  deck  could 
not  be  planned  on,  and  since  bomb  loads  must  be  based  on  the 
method  of  operation,  dependable  planning  suggests  the  desir- 
ability of  VTOL  operations. 

505.      ( U )   Air-Launched  Ordnance  Stowage  and  Handling  on  the 
LPH .     Paragraph  30  4  provided  information  on  LPH  ordnance  mix, 
stowage,   handling  equipment,   and  general   flow.     This  section 
presents  analysis  of  ordnance  stowage,  handling,  and  flow 
aboard  LPH.     The  -CVA  and  CVS  ordnance  support  capability  has 
been  estalished  for  ether  type  aircraft,  and  AV-8A  imposes 
no  new  requirement  in  this  regard.     Since  AV-8A  will  gen- 
erally be  flown  to  Sea  Platforms  in  a  mission-ready  config- 
uration,  no  ordnance  support  is  required.     However,   the  LPD 
ordnance  support  capability  described  in  Section  4  may  serve 
to  increase  the  AV-8A's  employment  flexibility  when  the  LPD 
class  ship  is  used  as  an  AV-8A  Sea  Platform. 

a.     Ordnance  Stowage.     Annex  G  provides  rationale  for 
the  mix  of  7W-8A  weapons  considered  most  desirable  for  sea 
basing  from  a  probability  of  kill   (PK)   standpoint.     The  con- 
straints of  storage  compatibility  and  simplicity  of  handling 
were  also  considered. 

(1)  The  amount  of  required  stowage  is  dictated  by 
the  criteria  established  for  a  typical  mission  of  50  nautical 
mile  radius,   300  feet  deck  roll,   no  wind,   and  the  desirability 
of  loaded  guns  on  every  mission.     These  criteria  result  in 
eight  stores    (MK-8 2/Rockeye   II)  'per  softie . 

(2)  Based  on  the  desired  ordnance  mix,  payload, 
and  four  sorties  per  day,   each  AV-8A  requires  approximately 
1,120  cubic  feet  of  ordnance  stowage  space  per  day.  Figure 
C-5-15  indicates  the  required  space    (includes  stowage  fac- 
tor)  for  two  to  10  AV-8A'"s  operating  from  1  to  8  days. 

(3)  The  areas  suitable  for  stowage  of  air-launched 
ordnance  are  discussed  in  paragraph  30  4.     The  availability  of 
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SASS  holds  and/or  the  trade  off  of  LFORM  type  cargo  space 
for  air  ordnance  stowage  is  a  tactical  decision.  Figure 
C-5-16  depicts  an  arrangement  for  stowage  of  AV-8A  ordnance 
for  the  LPH . 

b.  Handling  Eiquipraent.     A  major  consideration,  in  es- 
tablishing equipment  requirements  was  the  use  of  multipurpose 
equipment  with  minimum  handling  space  requirement  and  compat- 
ibility with  existing  LFORM  cargo  handling  procedure.  The 
high  percent  of  Rockeye  cluster  bombs,  _which  require  no  as- 
sembly,  limits  the  assembly  equipment  requirements.  The 
variety  of  CAS  weapon  types  being  limited  to  Rockeyes  and 
500-pound  bombs  plus  guns  greatly  simplifies  equipment  re- 
quirements which  are  listed  in  Section  3.     The  quantity  of 
equipment  is  established  on   che  basis  of  an  operational 
tempo  ot  two  AV-8A's  per  launch.     Since  the  AV-8A's  air-to- 
air  capability  is  limited,  only  a  contingency  stock  of  equip- 
ment is  embarked,   thereby  holding  peculiar  handling  equipment 
to  a  minimum.     The  Aden  gun  requires  extra  ammo  containers 
for  preloading  purposes. 

c.  Ordnance  Flow.     Air-launched  ordnance  will  "follow 
the  same  general  paths  as  palletized  cargo  between  the  stow- 
age holds  and  the  hangar  deck.     By  approaching  air-launched 
ordnance  as  much  as  possible  as  cargo,   it  is  felt  that  there 
will  be  a  minimum  interference  in  normal  traffic  patterns 
aboard  Sea  Bases.     In  this  regard,  only  one  method  of  weapon 
flow  from  a  suitable  stowage  area  to  aircraft  is  presented. 
Figure  C-5-17  illustrates  this  ordnance  flow  route  for  the 
LPH.     The  flow  activity  peculiar  to  each  weapon  is  discussed 
below. 

(1)  Rockeye  Flow.     Rockeyes  will  be  stowed  in  the 
MK-18  shipping  cradle  consisting  of  two  weapons  per  container. 
The  containers  will  be  transferred  to  the  cargo  elevator  for 
movement  to  the  hangar  for  breakout.     The  weapons  will  be 
lifted  from  the  MK-18  cradle  manually  with  MK-19  bomb  car- 
riers or  using  a  forklift  with  adapter  and  loaded  directly 
onto  the  Aero  21A  skids.     The  weapons  will  then  be  moved  to 
the  aft  deck  elevator  for  transfer  to  the  flight  dec);.  The 
skid  is  then  moved  beneath  the  respective  aircraft  wing  sta- 
tion, and  the  bomb  is  manually  lifted  to  the  aircraft  ord- 
nance rack  with  the  Rockeye  hernia  bar  or  a  mechanical  MK-8 
type  hoist.     The  weapon  is  then  secured  to  the  rack  ?nd 
safety  pins  are  installed. 

(2)  MK-82  Bomb.     The  MK-82  bomb  consists  of  the 
basic  bomb  body  and  two  types  of  tail  fins.     Each  component 
is  palletized  separately.     Tor  this  study,   an  even  mix  of 
Snakeye  and  conical  fine  is  used.     The  MK-82  bombs  and  tail 
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FIGURE  C-5-16 

(U)   A  RECOMMENDED  ARRANGEMENT  FOR  STOWAGE  OF  AIR-LAUNCHED 
ORDNANCE  FOR ~LPH  SHIPS    (HOLD  2,    4TH  DECK) 
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fins  will  follow  the  same  flow  as  the  Rockcyes.     Assembly  of 
the  bombs  will  be  accomplished  in  the  hangar;   the  bomb  bodies 
are  removed  from  the  pallet  and  placed  on  the  Aero  12  B/C 
skids  using  a  fork lift  with  an  adapter.     The  tail  fins  will 
be  manually  moved  to  the  bombs  and  attached.     A  small  fuze- 
adapter  will  be  inserted  in  the  bomb  nose  after  removal  of  the 
nose  ogive.     Two  lugs  are  also  inserted.     The  homo  is  then 
ready  for  movement  up  to  the  flight  deck  and  manually  loaded 
using  the  hernia  bar  or  the  MK-8  type  hoist  connected  to  the 
rack.     The  weapon  is  secured  firmly  to  the  rack  and  fused 
(mechanical  type).     Safety  pins  are  then  installed.  The 
bomb  fuzes  require  stowage  in  the  pyrotechnic  locker  area 
and  are  transported  via  Aero  12  B/C  skids  with. Aero  9C  adapter 
directly  to  the  flight  deck  arming  area.     The  ancillary  items 
(i.e.,  arming  wire,  Fahnstock  clips,  boosters,   lugs)  require 
very  little  storage  area. 

(3)  30mm  Ammunition.     The  ammunition  will  likewise 
follow  the  general  flow  pattern.     The  hangar  deck  will  be  used 
to  unpack  and  to  load  the  ammunition  into  the  extra  aircraft 
gun  ammunition  containers  which  are  then  struck  up  to  the 
flight  deck  arming  area  for  leading. 

(4)  Sidewinder  Missile.     The  number  of  Sidewinder 
weapons  will  be  very  limtied  as  discussed  in  paragraph  304. 
The  Sidewinder  missiles  are  shipped  completely  assembled  in 
the  MK-16  Mod  O  storage  cradle    (except  for  wings  and  fins) . 
The  wings  and  fins  are  shipped  in  separate  pallets  and  will 
have  to  be  mounted  to  the  missile  bodies  in  the  hangar  prior 
to  being  moved  to  the  flight  deck.  -This  assembly  can  be 
easily  done  on  either  Aero  12  B/C  or  Aero  21A  skids  using 
the  Aero  30A-2  and  Aero  8C-1  adapters.     The  Sidewinders  will 
then  be   loaded  manually  on  to  the  aircraft. 

d*     Strike-Up  Time.     The  high  percentage  of  the  all-up 
Rockeye  being  used  by  the  AV-SA  indicates  that  there  should 
be  no  problem  in  maintaining  sufficient  ordnance  flow  to  sus- 
tain the  proposed  sortie  rate  during  an  assault  or  sustained 
operations . 

506.      (U)   LHA-MAU  Operation  Including  the  AV-8A.     The  LIIA,  as 
discussed  Tn  Section  3,  has  an  operational  capacity  of  38 
CH-46  helicopters.     Trade  offs  with  AV-8A  show  this  ship  will 
be  able  to  support  a  complement  of  24  CK-46  h-licopters  and 
10  AV-8A  aircraft.     A  base  case  will  be  established  for  the 
ship-to-shore  troop  movement  during  an  assault  operation  --ith 
the  same  criteria  as  that  of  the  LRU  assault.     That  is,  the 
LHA  is  standing  20  miles  offshore  and  must  land  one  BLT  and 
its  support  equipment  with  its  complement  of  helicopters. 
(Although  the  LIIA  has  the  capability  to  off-load  troops  with 


C-80 


€ 
4 


landing  craft r  as  well  as  helicopters,  this  mode  will  not  be 
considered  here.)     The  flight  deck  has  nine  landing  spots 
from  which  to  operate  the  CII-4  i,  and  for  our  base  case,  36 
of  the  38  helicopters  will  be  used.     Eleven  waves  of  nine 
helicopters  per  wave  are  required  to  provide  the  99  CH-46 
sorties  needed  to  move  the  BLT  and  its  support  equipment. 
The  sequence  of  helicopter  waves  required  for  the  ship-to- 
shore  movement  is  shown  in  Figure  C-5-18.     The  off-loading 
time  is  found  to  require  56  minutes.     For  AV-8A  supported 
landings,   the  entire  complement  of  helicopters  and  AV-8A's 
will  be  used  with  no  attrition  for  either  during  the  asault. 
Six  of  the  10  :      8A's  will  be  used  to"  support  the  initial 
assault  waves  i     flights  of  two ,  while  the  remaining  four 
are  held  on  call' for  support  when  needed.     This  concept  will 
be  considered  while  utilizing  the  AV-8A  in  extensive  STO  and 
exclusive  VTOL  operations. 

a.  Extensive  STO  During  the  Initial  Assault.  The 
AV-8A,  in  this  instance,  will  utilize  a  minimum  take-off 
roll  of  3  00  feet. 

(1)     The  assault  air  operations  for  the  LHA  will 
proceed  in  the  same  manner  as  for  . the  LPH.     The  complement 
of  24  helicopters  will  be  divided  into  three  waves  of  eight 
helicopters."   With  a  total  of  10  AV-8AJs  available,   it  will 
be  possible  to  supply  each  of  the  first  three  helicopter 
waves  with  a  flight  of  two  AV-SA's  as  close-air  support. 
The  remaining  four  AV-8A' s  Will  be  armed  and  maintained  on 
the  deck  in  an  on  call  status.     The  one  LPD  and  one  LSD  in 
the  Task  Force  provide  support  for  the  air  operations. 
Turnaround  service  is  provided  by  the  LPD  with  the  LSD  serv- 
ing as  a  staging  platform  providing  fuel  and  demineralized 
water  only.   "Total  off-loading  time  for  a  typical  AY- 8 A  STO 
supported  assault  operation  is  found  to  be  99  minutes.  The 
sequence  and  timing  for  this  case  is  shown  in  Figure  C-5-19. 
As  with  the  LPli  STO  operations,   it. will  be  necessary  to  orbit 
the  second  and  third  waves  of  helicopters  about  the  shxp 
while  the  first  wave  is  departing.    "This  allows  for  a  clear 
flight  deck  for  AV-8A  STO  following  the  first  wave.  The 
second  wave  of  helicopters  then  comes  aboard  while  the  third 
remains  in  orbit.     The  second  flight  of  AV-SA's  follows  the 
second  helicopter  wave.     The  third  wave  of  helicopters  now 
comes  aboard  the  LHA,   is  loaded,  and  departs  for  the  beach 
followed  by  the  third  flight  of  AV-.8A  •  s .     This  sequence  fines 
the  first  wave  of  helicopters  back  at  the  LHA  just  prior  to 
the  departure  of  the  third  wave.     This  wave  will  be  required 
to  orbit  the  ship  until  the  departure  of  the  third  AV-CA 
flight,   a  period  of  about  7.  minutes.     The  second _ nelxcopter 
wave  is  also  required  to  wait,  approximately  2  minutes,  .or 
a  clear  flight  deck  on  its  return  from  the  assault  area. 
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Beyond  this  point,  each  returning  helicopter  wave  finds  a 
clear  LHA  flight  deck  and  no  wait  is  required.     The  first 
flight  of  AV--8A's  return  from  the  assault  area  16  minutes 
after  its  departure"  from  the  LHA,  or  21  minutes  into  the  as- 
sault, operation,   and  lands   (VL)   on  the  LPD  where  it  is  pro- 
vided with  turnaround  service.     This  flight  is  ready  for 
further  service  75  minutes  later  or  just  prior  to  the  depar- 
ture of  the  13th  helicopter  wave.     The  second  flight  of  AV-8A's 
returns  to  a  busy  LHA  flight  deck  and  is  required  to  stage 
from  the  LSD,  coming  aboard  the  LHA  after  the  departure  of 
the  fifth  helicopter^ wave .     The  third  flight  of  AV-8A ' s  is 
able  to  come  aboard  the  LHA  directly  on  its  return  from  the 
assault  area.     The  second  and  third  ?iV~8A  flights  are  brought 
below  and  turned  around,,  being  ready  for  further  service  at 
points  111  and  116  minutes  after  the  start  of  the  assault. 
The  fourth  and  sixth  AV-8A  flights  could  be  called  at  any 
time  after  the  departure  of  the  fourth  wave  of  helicopters. 
These  flights  would  depart  the  LHA  in  an  STO  mode  between 
helicopter  waves.     The  calling  of  these  flights  may  or  may 
not  cause  a  further  delay  in  the  landing  sequence  depending 
on  when  they  are  called.     In  any  case,  the  worst  situation 
would  x-equire  a  delay  of  5  minutes  for  each  flight.     The  re- 
turn to  the  LHA  of  these  two  flights  would  find  a  number  of 
options  available.     If  both  flights  were  called,  then  the  LHA 
fantail  would  be  available  for  landing,  on  their  return,  re- 
gardless of  the  status  of  the  forward  part  of  the  flight  dec];. 
However,   if  the  forward  deck  is  busy,  then  one  flight  may  be 
required  to  stage  from  the  LSD,  coming  aboard  the  LHA  between 
helicopter  waves.     The  entire  landing  operation  is  found  to 
require  9  9  minutes  to  depart  the  LliA  or  4  3  minutes  longer  than 
the  base  case  of  36  helicopters  and  no  AV-8's. 

(2)     The  sequence  of  events  required  in  this  opera- 
tion was  followed  through,  using  scale  models  as  with  the  LPH . 
Figure  C-5-20' shows  the  LIIA  flight  deck  just  prior  to  the 
departure  of  the  first  helicopter  wave.     The  first  three 
flights  of  the  AV-8A's  are  shown  ready  to  follow  cacti  of  the 
first  three  helicopter  waves.     Figure  C-5-21  shows  the  take- 
off roll  of  the  first  AV-8A  and  illustrates,   through  the  over- 
lay in  that  figure,   that  sufficient  clearance  exists  between 
the  exhaust  of  the  rolling  jet  and  those  remaining.  This 
sequence  is  repeated  for  the  second  and  third  helicopter 
waves  with,, .of  course,  a  reduction  in  the  number  of  AV-SA's 
remaining  on  deck  following  each  successive  wave.  Figure 
C-5-22  shows  AV-8A  flights  #4  and   #5  being  prepared  for  serv- 
ice with  flight.  #4:  "being  subjected  to  IN  AS  alignment  and 
flight  #5  being  armed.   "Figure  C-5-6  shows  flight  §1  coming 
aboard  the  LPD\  after  completion  of  its  mission,  and  Figure 
C-5-7  shows  the  second  flight  landing  on  the  LSD  in  prepara- 
tion for  staging  to  the  LHA.     Figure  C-5-23  illustrates  this 
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flight  coining  aboard  the  LH7\  while  flights  §4  and  #5  arc 
standing  by  for  on  call  service.     This  figure  is  also  indica- 
tive of  flight  #3  _coming  aboard  the  LHA  directly  on  its  return 
from  the  assault  area.     These  two  flights  are  taken  below  and 
provided  with  turnaround  service,   leaving  the  flight  deck 
clear  for  further  operations. 

b.     Exclusive  VTOL  During  the  Initial  Assault.     In  this 
mode  of  operation,  the  aft  portion  of  the  LHA  flight  deck  is 
used  exclusively  for  AV-8A  operations.     The  helicopters  are 
restricted  to  the  seven  forward  landing  spcts. 

(1)  The  sane  basic  plan  of  operation  as  used  in  the 
STO  case  is  used  for  VTOL  operations.     The  first  three  waves 
of  helicopters  are  provided  with  close  air  support   (each  wave 
is  supported  by  one  flight  of  A.V-8A's)   while  two  flights  of 
AV-8A's  are  held  in  an  on  call  status.     With  24  CH-46  heli-  . 
copters  and  seven  landing  spots  available,  a  variety  of  wave 
sizes  and  sequences  is  possible.     For  the  test  assault  opera- 
tion presented  here,  waves  of  six  helicopters  are  used.  This 
wave  setup,   though  not  utilizing  all  of  the  seven  available  . 
landing  spots,   provides  extra  deck  area  for  staging  cargo  or 
emergency  landing  or  parking  aircraft  or  staging  air-launched 
ordnance.     As  with  VTOL  operations  on  the  LPH,  CH-46  waves  are 
launched  every  5  minutes  with  an  8 -minute  interval  after  every 
fourth  wave.     AV-8A*  VTOL  operations  do  not  slow  down  the 
cycling  of  helicopter  waves.     Prior  to  the  assault,  it  is 
necessary  to  orbit  18  CH-46' s  about  the  ship  in  order  to  keep 
the  spaces  between  the  initial  assault  waves  at  a  minimum.  . 
Figure  C-5-24  shows  the  sequence  of  CH-4  6  waves'  and  AV-8A 
flights.     Note  that  no  operations  are  shewn  as  conducted  from 
either  the  LPD  or  the  LSD.     This  is  an  indication  of  the  self 
sufficiency  of  the  LHA  in  air  operations  and  is  also  an  indi- 
cation of  the  further  degrees  of  freedom  available  in  the  as- 
sault air  operations.     The  off-loading  is  found  to  be  97 
minutes.     This  is  only  2  minutes  less  than  the  STO  case  be- 
cause the  final  wave  consists  of  only  one  helicopter.     If  the 
wave  sizes  are  changed  to  seven,   six,   six,  and  five,   the  off- 
loading time  will  reduce  to  92  minutes. 

(2)  Figures  C-5-22  and  C-5-25  represent  two  phases 
of  VTOL  operations.     As  discussed  previously,  Figure  C-5-22 
shows  a  possible  hangar  configuration.     Figure  C-5-25  shows 
the  LHA  flight  deck  with  six  helicopters  forward  on  spots 
one  through  six  and  six  AV-8A's  aft,  one  of  which  is  taking 
off.     It  is  important  to  note  that  there  is  adequate  separa- 
tion between  the  operating  AV-SA  and  the  five  parked  aircraft. 
There  is  sufficient  space  remaining  for  parking  aircraft, 
staging  cargo,  or  emergency  landing  on  spot  number  seven. 

An  area  is  also  designated  for  a  bomb  farm  if  arming  on  the 
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FIGURE  C-5-2  5 

(U)    AN  ATr-8A  FLIGHT  DEPARTS  THE  LKA  WHJLE  A 
HELICOPTER  WAVE   IS  LOADED 


flight  deck  is  desired.     Figure  C-5-25  is  also  indicative  of 
returning  aircraft  showing  they  can  be  landed  and  brought  be- 
low on  the  port  side  elevator,   at  any  time,  thereby  elimi- 
nating the  need  for  LPD  and  LSD  support  while  operating  in 
the  VTOL  mode  exclusively. 

507.      (C)   Air-Launched  Ordnance  Handling  and  Stowage  on  the 
LHA.     This  paragraph  presents  that  information  which  is  pe- 
culiar to  the  LHA.     Those  areas  which  are  common  to  both  the 
LPH  and  LH7\  are  discussed  in  paragraph  505. 

a.     Ordnance  Storage.     Figure  C-5-15  presented  the  air- 
launched  ordnance  storage  space  required  in  terms  of  volume 
per  aircraft  per  day  as  determined  from  criteria  outlined  in 
Table  C-3-5  and  Annex  G.     For   5  days  of  full  operation,  10 
AV-8 A ' s  require  approximately  39,000  cubic  feet  of  ordnance 


< 


\ 


/ 


FIGURE  C-5-26 
(U)    METHOD  TWO  ARRANGEMENT  OF  HOLD  V  INNER  BOTTOM 
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stowage  space.     Final  detemiination  of  which  Isolds  to  use  is 
an  operational  consideration,   but  for  the  purpose  of  illus- 
tration, Hold  V  Inner  Bottom  is  shown  in  Figure  C-5-2  6  with  a 
possible  ordnance  stowage  arrangement. 

b.  Handling  Equipment.     Handling  equipment  is  des- 
cribed in  detail  in  paragraphs  3  04  and  505b. 

c.  Ordnance  Flow.       As  with  the  LPH ,  air-launched  ord- 
nance will  follow  the  same  paths  as  cargo  ordnance.  Figure 
C-5-27  depicts  one  possible  flow  path  on  the  LHA.     This  path 
utilized  the.  cargo  elevators  and  the  horizontal  pallet  convey- 
or to  transport  ordnance   (in  pallets  or  cradles)   to  the  hangar, 
Once  in  the  hangar,   the  ordnance  is  moved  to  the  assembly  area 
by  forklift  or  pallet  transporter.     After  the  ordnance  is  as- 
sembled or  decanned ,  it  is  taken  to  the  aircraft  arming  area 
on  the  flight  deck  via  either  of  the  aircraft  elevators. 
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SECTION   6.      SUMMARY  (U) 

601.  (U)   General .     All  ships  currently  in  the  Navy's  inven- 
tory  (or  programmed)   and  having  a  landing  platform  were  con- 
sidered as  candidates  for  AV-8A  Sea  Base  or  Sea  Platform. 
Minimum  criteria  for  landing  platforms  were  established  and 
all  ships  satisfying  these  criteria  were  evaluated  as  to 
their  capability  in  providing  support  in  the  following  areas: 

a.  Maintenance.     Full  support  requires  organizational 
(OMA)   and  intermediate   (IMA)  maintenance. 

b.  Ordnance.     Full  support  requires  storage.,  assembly, 
and  handling  of  ordnance  for  four  sorties  per  day  per  air- 
craft. 

z.     Fueling.,     Fuel  storage  and  pressure  refueling  are 
necessary  for  full  support. 

d.  Billeting.     Berthing  for  extra  hands  required  to 
service,  maintain^  and  arm  the  AV-8A- 

e.  Flight  Deck  or  Landing  Platform.     May  or  may  not 
provide  for  ."rolling  take-off  and  landing  as  well  as  vertical 
take-off  and  landing. 

f.  Communications,  Control,  and  Landing  Aids.     To  pro- 
vide for  all-weather  support  of  the  landing;  requires  capabil- 
ity to  launch  and  recover  Av-SA  missions  under  instrument 
(IFR)  conditions . 

602.  (C)   Sea  Bases.     The  juPK  ,  LHA,  CVS,  and  CVA  were  deter- 
mined to  be  capable  of  meeting  the  criteria  established  for 
Sea  Bases.     The  group  of  ship  types,  as  listed  above,  are  in 
the  order  of  ascending  AV-8A  support  capability.     Each  ship 
type  was  examined  and  all  were  found  to  be  adequate  in  capa- 
bility with  the  following  qualifications: 

a.  All  ships  may  either  have  to  be  supplied  with  or 
fcavJ  Lhcir  systems  made  compatible  with  AV-SA  "IN  AS  alignment 
equipment  to  provide  full  system  capability. 

b.  The  LPH  and  LHA  may  require  the  addition  of  two 
INAS  service- vans  in  order  to  provide  the  required  IMA  level 
of  maintenance.     The  CVS  and  CVA  may  require  some  equipment 
pr       ->.r  to  the  AV-        .o  accomplish  these  same  '"unctions. 

c.  The  LPH  and  LHA  will  require  a  trade  off  of  Landing 
Force  Class  V   (or  Special  Weapons)   ordnance  in  order  to  stow 
air-launched  ordnance. 
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d.  The  LPJI  and  LHA  will  have  to  be  provided  with  air- 
launched  ordnance  handling  equipment.     Individual  CVS ' s  may_ 
require  some  additional  handling  equipment. 

e.  The  LPII  and  LHA  will  have  to  be  supplied  regularly 
with  liquid  oxygen  for  pilot  support. 

f.  Landing  aids  on  all  ships  are  considered  adequate 
pending  operational  evaluation. 

- 

603.  (C)  AV-8A  Sea  Platforms .     Data  presented  in  Section  4 
of  this  Annex  establishes  that  the  LPD-l,  LPD-4,  LSD-"':", 
LCC-19-,  AE-21,  AE-23,  AE-26,  AOE-I ,   and  AOR-l  class  snips 
meet  the  minimum  criteria  for  a  Sea  Platform  by  having  a 
platform  of  suitable  size  and  strength  for  AV-8A  landings 
and  take-offs.     Some  other  noteworthy  characteristics  are: 

a.  All  of  the  above  ships  have  duel  storage  and  hand- 
ling facilities  compatible  with  AV-BA. 

b.  All  of  the  above  ships,   except  the  LCC-19  and 
LSD-36  classes,  have  some  capability  for  aviation  ordnance 
stowage  and  handling   (provided  the  appropriate  equipment  is 
supplied) . 

c.  The  LPD-l  and  LPD-4  class  ships  are  well  suited  to 
provide  AV-8A  turnaround  service,   including  rearming. 

d.  None  of  the  potential  Sea  Platforms  has  a  capabil- 
ity for  IMA.     Mission  turnaround  checks  can  be  performed  by 
squadron  maintenance  personnel  embarked  on  the  platforms  to 
support  specific  tasks.     Higher  level  maintenance  can  be. 
accomplished,  when  necessary,  by  flying  the  appropriate  per- 
sonnel and  their  equipment  to  the  Sea  Platform  from  a  Sea 
Base . 

e.  As  with  the  Sea  Bases,  landing  aids  on  Sea  Plat- 
forms are  considered  adequate  pending  operational  evaluation. 

604.  (C)    Sea-Based  Operations.     The  consideration  of  sea 
based  operations  was  limited  to  operations  aboard  the  LPH 
and  LHA  during  an  amphibious  assault  and  for  sustained  oper- 
ations from  the  LPH . 

a.     LPH  Operations.     An  amphibious  assault  was  con- 
sidered wherein  a  Battalion  Landing  Team   (BLT)   and  its  sup- 
port equipment  was  off-loaded  from  the  LPH  from  a  point  20 
miles  from  the  assault  area.     AV-8A  support  was  provided,  in 
flights  of  two,   for  the  first  two  helicopter  waves  with  a 
third  flight  standing  by   in  an  on  call  status  beyond  that 
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point.     AV-8A  support  was  considered  for  two  cases  wherein 
the  aircraft  was  operating  in  the  STO  mode  exclusively  and 
in  the  VTO  mode  exclusively.     In  both  instances,  an  LPD  and 
an  LSD  were  available  as  auxiliary  landing  platforms. 

(1)  The  time  to  land  the  BLT  and  its  support 
equipment  was  found  to  take  4  6  minutes  longer  when  AV-8A 
support  was  provided  using  STO  operations  exclusively  and 
41  minutes  when  limited  to  VTO  operations. 

(2)  "It  was  determined  that  ordnance  flow  aboard 
the  ship  was  sufficient  to  support  this  level  of  AV-8A  oper- 
ations . 

(3)  Sustained  AV-8A  operations  aboard  the  LPH  was 
found  to  be  feasible  with  the  AV-8A  restricted  to  the  VTOL 
mode  only . 

b.     LHA  Operations.     Operational  considerations  on  the 
LHA  were  restricted  to  the  amphibious  assault.     The  assault, 
landing  was  carried  out  from  a  point  20  miles  offshore  and 
again  involved  the  landing  of  a  BLT  and  its  support  equipment. 
In  this  instance,   a  total  of  10  AV-8A's  was  considered,-  as 
opposed  to  the  six  aircraft  operating  from  the  LPH,  with  the 
restriction  of  exclusive  STO  in  one  instance  and  VTO  in 
another.     Close--air  support,   in  flights  of  two,  was  provided 
for  the  first  th-ree  helicopter  waves ,  and  two  flights  were 
maintained  in  an  on  call  status  after  the  first  three  waves. 
An  LPD  and  an  LSD  were  available  as  auxiliary  landing  plat- 
forms . 

(1)  The  time  to  land  the  BLT  and  its  support 
equipment  was  found  to  take  43  minutes  longer  when  AV-8A 
support  was  provided  using  STO  operations  exclusively  and 
36  minutes  when  limited  to  VTO  operations. 

(2)  Ordnance  flow  was  sufficient  to  support  the 
proposed  sortie  rate. 
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ANNEX  D  -  AV-8A  BASING  (U) 
SECTION   1.      BASING  REQUIREMENTS  (U? 

101.  (U)   General .     This  annex  describes  the  austere  forward 
basing  concepts  for  the  AV-8A.     The  spectrum  of  possible  bases 
is  divided  into  five  categories: 

a .  Sea  Base . 

b.  Sea  Platform. 

c.  Main  Base, 
d".  Facility. 

e.     Forward  Site. 

102.  (U)   Definitions .     The  types  of  bases  are  defined  as 
follows : 

a.  Sea  Base.     A  ship  capable  of  transporting ,   stowing , 
and  operating  a  complement  of  AV-8A  aircraft.     Rationale:  It 
is  desired  to  identify  separately  those  ships  which  can  pro- 
vide support  to  operate  the  AV-8A  for  extended  periods  of 
time.     These  include  the  CVA,  CVS,  LPH ,   and  LHA . 

b.  Sea  Platform.     A  ship  which  provides  a  platform  for 
landing  and  take-off  and  minimum  support.     Rationale:  All 
shies  on  which  the  AV-SA  can  land  or  take-off  other  than  Sea 
Bases  fall  into  this  category.     The  AV-8A  cannot  be  supported  - 
on  Sea  Platforms  for  extended  periods  of  time,  but  Sea  Plat- 
forms may  be  used  to  launch  or  recover  missions.     The  degree 

of  support  provided  may  vary  among  classes  of  ships,  bur  the 
important  distinction  between  a  Sea  Base  and  a  Sea  Platform 
is  the  latter ' s  limited  aeronautical  logistical  support  capa- 
bility. 

c.  Main  Base.     A  location  ashore  which  can  provide  all 
facilities  and  support  required  for  extended  operations  of 
the  AV-Sa.   including  maintenance,  personnel,  basing,  command 
and  control,  logistic  support,  and  ordnance  storage  and  hand- 
ling.    Rationale:     Of  the' possible  spectrum  of  the  AY- 8 A  bases 
ashore, -the  Main  Base  represents  a  base  capable  of  fully  sup- 
porting the  AV-8A.     There  are  two  possible  categories  of  Main 
Bases:"    (1)   bases  which  combine  support  and  operation  of  other 
fixed-wing  aircraft  or  helicopters  and  the  AV-SA,  and   (2)  bases 
established  exclusively  to  support  and  operate  the  AV-8A. 
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d.     Facility.     A  location  which  can  provide  limited 
support  for  the  AV-SA,  including  refueling,  limited  organi- 
zational maintenance,  ordnance  loading,  forward  personnel 
facilities,  air  operations  support,  and  an  area  for  landing 
and  take-off.     Rationale:     The  Facility  represents  a  logical 
intermediate  capability  in  the  possible  spectrum  of  bases.  . 
The  Main  Base  provides  full  support,  While  the  Forward  Site, 
defined  below,  represents  the  minimum  possible  support.  The 
capability  of  the  Facility  represents  that  required  to  turn 
around  the  aircraft  for  a  subsequent  sortie. 

e.     Forward  Site.     A  location  which  is  suitable  for 
landing  and  take-off  of  an  AV-SA.     Rationale:     The  Forward 
Site  represents  the  minimum  possible  support  for  AV-SA  opera- 
tion.    Limited  fuel  and  ordnance  may  be  available  at  the  For- 
ward Site  if  the  tactical  situation  permits. 

103.  (U5    Sea  Ease  and  Sea  Platform  Characteristics.  The 
characteristics  of  Sea  Bases  and  Sea  Platforms  will  vary  de- 
pending on  the  capabilities  of  ships  utilised.     Annex  C  iden- 
tifies ships  capable  of  serving  as  Sea  Bases  and  Sea  Platforms 
and  presents  their  pertinent  characteristics.". 

104.  (U)   Main  Base,  Facility,   and  Forward  Site  Character- 
istics .     The  most  important  distinction  among  bases  ashore  is 
that  a  Main  Base  provides  full  support,  a  Facility  provides  a 
turnaround  capability,   and  a  Forward  Site  provides  minimum  sup- 
port.    The  characteristics  of  these  bases,   summarized  in  Table 
D-l-1,  can  be  deduced  from  this  distinction  and  are  discussed 
in  paragraphs  106  tc  110«of  this  section. 

105.  -     (U)   Basing  Concept.     AV-SA  operations  in  support  of  the 
landing  force  will  occur  in  three  distinct  phases:     Phase  One 
features  operations  from  seabases;  Phase  Two  features  emplace- 
ment of  a  facility;   and  Phase  Three  includes  establishment  of 
a  Main  Base. 

a.  During  Phase  One,   fully  armed  and  fueled  AV-SA's  will 
operate  from  Sea  Bases.     When  required  by  the  Commander  Land- 
ing Force,   AV-SA's  can  land  ashore  at  Forward  Sites  and  stand 
by  for  on-call  missions  from  nearby  ground  units.     This  mode 

of  operation  is  used  when  rapid  response  time  is  essential. 
By  operating  close  to  ground  units  which  are  fully  integrated 
into  the  Marine  Corps  Air  Command  and  Control  System,  the 
AV-8A  will  be  immediately  responsive   lo  air  support  requests. 
When  assigned  a  mission,   the  AV-OA  will  deliver  ordnance  on 
target  and  return  to  a  Sea  Base  to  rearm  and  refuel. 

b.  In  Phase  Two,   the  AV-SA  will  operate  frcm  a  Facil- 
ity.    The  AV-8A  will  be     dependent  upon  Sea  Bases  for  major 
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TABLE 

D-l-i.      (U)    BASE  CHARACTERISTICS 

MINIMUM 

REQUIREMENTS 

MAIN 
EASE 

FACILITY 

FORWARD 
SITE 

Capability 

Full  Support 

Turnaround 

Land  and 
Launch 

Nominal  No . 
of  AV-8's 

20 

6  to  10 

1  to  4 

Maintenance 

IMA,  OMA 

Limited  OMA 

None 

Ordnance 

Storage , 

Assembly, 

and 

Handl ing 

Storage  and 
Handling 

None 

Fuel 

Storage  and 
Refueling 

Storage  and 
Refueling 

None 

Billeting. 

400  to  500 
Personnel 

78  to  116 
Personnel 

None 

Landing  and 

Take-off 

Surface 

1500'  Strip 

600'   to  1500' 
Strip 

72'  x  72' 

or  Existing 
Hard  Surface 

Landing  Aids 

All  Weather 

Day /T  AC  AN 
Night 

Minimum 

Access 

Road  or  Beach 

Surface  or 
Helicopter 

Helicopter 

logistical  support  during  Phase  Two  operations,  but  will  be 
capable  of  sustained,   highly  responsive  close  air  support 
within  the  beachhead  area.     AV-3A's  based  at  Facilities  can 
provide  sustained  effective  support  to  the  ground  commander. 
Hence,   the  need  to  empiace  large,   complex,   and  vulnerable 
installations  for  AV-8A  operations  will  be  minimal. 

c.     As  the  amphibious  operation  progresses,  and  if  dic- 
tated by  the  situation,  the  AV--8A  will  enter  Phase  Three  de- 
ployment which  requires  the  establishment  of  the  Main  Base 
which  will  provide  for  complete  support  of  AV-8A  operations. 
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Once  the  Main  Base  is  established,  the  AV-8A  will  be  inde- 
pendent of  the  Sea  Base  and  capable  of  operating  from  Facili- 
ties and  Forward  Sites  supported  from  the  Main  Base.     It  is 
noteworthy  that  the  Main  Base,  with  complete  AV-8A  support, 
is  considerably  smaller  than  the  most  austere  base  which  will 
support  conventional  fixed-wing  aircraft:.     As  a  result,  the 
AV-8A  will  be  ab3 e  to  phase  ashore  more  quickly  and  with  much 
less  base-preparation  than  any  comparable  aircraft  in  service 
today . 

(1)  Sea  Based  Operation.     Afloat,  the  AV-8A  will 

be  operated  from  Sea  Bases.     When  operating  from  a  CVA  or  CVS, 
the  AV-8A  v.'ill  operate  together  with  the  other  embarked 
aircrc.ft.     When  operating  from  an  LPII  or  LHA ,  a  detachment 
of  AV-8a's  will  normally  operate  together  with  embarked 
helicopters.     It  is  not  envisioned  that  the  AV-8A  will  be 
routinely  employed  from  Sea  Platforms;   however,  Sea  Platforms 
may  be  used  when  dispersal  of  the  AV-8A  is  desired- 

(2)  Staging  Operations  Ashore.     The  AV-8A  can  move 
ashore  in  the  following  manner: 

(a)  As  soon  as  an  appropriate  location  has 
been  secured  by  the  ground  forces,  a  Facility  can  be  started 
ashore.     AV~8A's  operate  from  the  Sea  Base  until  the  Facil- 
ity is  prepared. 

(b)  Within  72  hours,  the  Facility  will  be  able 
to  accept  the  AV-8A,  enabling  turnaround  of  aircraft  ashore. 
The  Sea  Base  will  continue  to  provide  logistic  support  such 
"as  intermediate  maintenance.     If  extensive  bases  ashore  are 

not  desired,  AV-87*  operations  can  continue  from  this  posture, 
with  major  logistic  support  remaining  aboard  the  Sea  Base. 
Additional  Facilities  may  be  established  as  desired  to  sup- 
port the  scheme  of  maneuver . 

(c)  A  Main  Base  will  be  established  when,  full 
logistic  support  is  desired  ashore.     If  AV-8A's  are  operated 
together  with  other  fixed-winc  aircraft,  the  Main  Base  will 
generally  be  an  expeditionary  airfield  for  those  aircraft  as 
well.     If  a  Short  Airfield  for  Tactical  Support    (SATS)  or 
other  expeditionary  airfield  is  to  be  established  ashore,  the 
AV-8A  can  begin  operations  from  the  field  before  its  comple- 
tion . 

(d)  Forward  Sites  can  be  used  during  axl 
phases  of  operations  when  rapid  response  times  arc  required 
by  the  ground  commander.     These  Sites  can  also  be  used  for 
the  dispersal  of  aircraft  in  a  high- threat  environment. 
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(3)     Operations  Ashore.     Facilities  will  continue 
to  be  established  and  relocated  as  .desired  to  provide  more 
responsive  close  air  support  for  the  ground  forces,  while 
the  Main  Base,  once  established,   is  not  expected  to  be  moved.. 
The  Main  Base  will  provide  logistic  supper L  for  Facilities. 
The  extent  to  which  Facilities  and  Forward  Sites  are  estab- 
lished and  utilized  will  depend  on  the  tactical  situation. 

106.  (U)   Main  Base  Characteristics 

a.  Twenty    (20)   AV-8A's.     Since  it  is  uneconomical  tc 
provide  more  than  one  complement  of  all  support  equipment, 
personnel,  and  facilities  required  for  a  squadron,   it  is 
desirable  that  a  Main  Base  be  capable  of  supporting  an  entire 
squadron,   and  that  no  more  than  one  Main  Base  be  established 
per  squadron.  .  • 

b.  Maintenance.     Full  support  requires  intermediate 
(IMA)   and  organizational    ( OMA )  maintenance. 

c.  Ordnance.     Ordnance  storage,   assembly,  and  handling 
are  necessary   to  provide  full  support. 

d.  Fueling.     Fuel  storage  and  pressure  refueling  are  .  . 
necessary  for  full  support. 

e.  Billeting  and  Mess.     The  Main  Base  must  be  capable 
of  billeting  the  full  squadron  plus  supporting  units.  De- 
pending on  the  situation,   the  total  number  of  personnel 
needed  to  support  the  AV-8A  at  a  Main  Base  would  be  400  to 
500.   

f.  Landing  and  Take-off  Surfaces.     The  1,500-foot 
surface  allows  short  tak^-off    (STO)   at  maximum  gross  weight. 
!\hen  AV-8A's  are  collocated  with  conventional  aircraft,  the 
runway  lenqth  will  be  determined  by  conventional  rather  than 
AV-8A's  criteria. 

g.  Landing  Aids.     For  all-weather  support  of  the 
landing  force,   it  must  be  possible  to  launch  and  recover 
AV-9A  missions  ir  instrument   (IFR)  conditions. 

h.  Access...  The  amount  of  equipment  reeded  to  estab- 
lish and  resupply  a  Main  Base  requires  that  its  location  be 
selected  adjacent  to  a  road  or  beach. 

107.  (U)   Main  Base  Location.     The  location  of  a  Main  Base 
must  be  selected  with  the  following  criteria  in  mind: 

a,  Tactical.  The  Main  Base  must  be  within  operating 
range  cf  potential  AV-8A  targets.     Because  of  the  trade-off 
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between  range  and  ordnance  payload,  the  Main  Base  should  be 
within  the  amphibious  objective  area.     The  AV~8A's  265-nauti- 
cal  mile  maximum  operating  radius  with  external  stores  (Annex 
B)  may  be  considered  a  maximum  for  missions  from  a  Main  Ease. 

b.  Installations  Available.     If  hard  surfaces  such  as 

a  conventional  airfield,  SATS,  or  road  are  available,  locating 
a  Main  Ease  at  these  installations  minimizes  the  time  and  ef- 
fort necessary  to  establish:  it. 

c.  Terrain.  The  terrain  must  allow  a  runway  to  be 
established  without  undue  construction  effort.  As  stated 
previously  in  this  annex,  a  runway  length  of  1500  feet  is 
desired.  Obstacle  clearance  must  be  considered  in  estab- 
lishing the  Main  Base. 

d.  Surface.     A  Main  Base  will  generally  require  avail- 
ability or  installation  of  a  prepared  surface.     The  soil  must 
provide  a  suitable  foundation  for.  this  surface,  which  requires 
a  California  Bearing  Ratio   (CBR)   of  at  least  10  percent  (refer- 
ence 1).     According  to  the  Aircrew  Manual,  overall  gradient 
should  not  exceed  1  in  40,   and  local  undulations  should  not 
exceed  6  inches  peak  to  trough  in  50  feet  or  12  inches  peak 

to  trough  in  1 00  feet,  with  no  more  than  two  peaks  of  the 
same  wave  length   (reference  2) . 

e.  Winds.     Since  the  AV-8A  has  a  crosswind  limitation 
of  10  knots  for  STO  between  3  0  and  90  knots  lift-off  .speed, 
the  runway  should  be  aligned  along  the  prevailing  wind  direc- 
tion. 

f.  Logistics.     The  Main  Base  should  be  accessible  by  a 
road.     For  economy  in  transportation,   it  is  desired  to  mini- 
mize the  distance  to  the  source  of  logistic  support,  espe- 
cially fuel  and  ordnance. 

g.  Communications.     As  discussed  in  Annex  E,   it  is 
necessary  to  provide  the  Main  Base  with  adequate  communica- 
tion support. 

h.  Security.     Because  it  is  relatively  immobile/  a 
Main  Base  should  be  located  in  an  area  which  is  expected  to 
remain  secure  throughout  the  operation.     Ground  forces  should 
be  available  to  provide  protection  from  infiltration  and  sab- 
otage, and  the "  Mc.iin  Base  should  be  defensible  from  air  attack. 

108.     (U)  Faci 1 i;y  Characteristics 


a.     Six  to  Ten  AV-8A's.     The  number  of  AV-8A's  at  a 
Facility  will  be  dictated  by  the  tactical  situation.  A 

d-6  mlJtikSrjQj 


number  of  Facilities  affords  maximum  flexibility  of  employment 
at  the  cost  of  duplication  of  support  equipment  and  personnel. 
A  Facility  should  be  capable  of  supporting  at  least  one-third 
of  a  squadron,  or  six  aircraft.     The  maximum  number  of  air- 
craft may  be  increased;   if  the  Facility  must  support  over  half 
the  squadron  for  an  extended  period  of  time,   it  would  be  eco- 
nomical to  upgrade  that  Facility  to  a  Main  Base.     The  normal 
number  of  aircraft  at  a  Facility  for  an  extended  period  would 
be  six  to  ten  AV-8A's. 

b.  Maintenance  Capability.     As  a  minimum,  a  Facility 
must  be  capable  of  refueling  and  rearming;   however,   as  dis- 
cussed in  Annex  B,  the  AV-3A  requires  a  pref light/postf light 
inspection  between  missions,  and  corrective  maintenance  may 
be  required.     It  is  desirable  that  corrective  actions  not  re- 
quiring extensive  support  equipment  or  repair  parts  be  accom- 
plished at  the  Facility. 

c.  Ordnance.     Ordnance  handling  and  adequate  storage 
is  necessary  to  rearm  AV-8/i.'s  for  mission  turnaround. 

d.  Fueling.     Pressure  refueling  is  necessary  for  mis- 
. sion  turnaround.     Storage  must  be  adequate  to  support  the 

frequency  of  missions. 

e.  Billeting  and  Mess.     The  number  of  personnel  at  a 
Facility  is  estimated  to  be  78  to  116,   as  shown  in  Table 
D-l-2. 

f .  Landing  and  Take-off  Surface.     The  Aircrew  Manual 
(reference  1)   establishes  the  criteria  stated  in  paragraph 
107d  for  gradient  and  local  undulations.     The  AV-8A  will  nor- 
mally return  from  missions  having  expended  fuel  and  ordnance, 
so  that  vertical  landings   (VL)   or  rolling  vertical  landings 
(RVL)  may  be  used.     Take-offs  may  be  vertical   (VTO) ,  rolling 
vertical    (RVTO)  ,  or  short   (STO)  .     The  following  arc  alterna- 
tive surfaces  for  a  Facility: 

(1)  Unprepared  surface.     To  minimize  the  proba- 
bility of  foreign  object  damage   (FOD) ,  an  RVTO  should  be 
utilized  as  discussed  in  Annex  B.     To  avoid  FOD  cn  landing, 
the  landing  must  be  an  RVL  at  a  touchdown  speed  of  50  knots 
or  more.     A  CBR  of  at  lea  si-  8  percent  is  required  for  re- 
peated operations   (reference  1) . 

(2)  Available  Hard  Surface.     VL ,  VTO,  RVL,  RVTO, 
and  STO  may  be  utilized  as  discussed  in  Annex  B.     A  VL  and 
VTO  can  be  executed  if  the  surface  is  adequate,  but  the 
Kestrel  trails   (reference  2)   and  Royal  Air  Force  experience 
indicate  that  VL  and  VTO  will  damage  macadam  and  some  aged 
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TABLE  D-l-2. 

(U)  AV- 

■8A 

FACILITY 

MANNING  ESTIMATE 

CATEGr^Y  6 

NUMBER 
AV-8A 1 

OF 

s 

PERSONNEL 
10  AV-8A' 

5       BASIS'  OF  ESTIMATE 

Command , 
operating  & 
administration 

4 

4  . 

1  command , 

2  operations, 

1  administration 

Pilots 

8 

13 

1.25  per  aircraft 

Maintenance 
Supervision 
Flight  Line 
Specialists 

O T~f^ v\    r-.          Vi^nr^l  "i 

Administration 
Quality  Assurance 

2 
12 

6 

1 

1 

2 
20 
12 

20 

.2 
1 

1x2  shifts 
2  per  aircraft 
1  or  2  each  6216, 
6236,   6243,  6025, 
6062,  6054 

O     nor  ^3T"r*^~'T"P'f"'f" 

Estimated 
Estimated 

Fuel 

7 

7 

TAFDS  detachment 

Ordnance  support 

4 

7 

Estimated 

Supply 

2 

2 

1x2  shifts 

Utilities 

6 

10 

Estimated 

Airfield  operations 

6 

6 

3x2  shifts 

Mess  &  support 

7 

10 

10  percent 

78 

116 

concrete.     The  availability  of  hard  surfaces  would  depend  on 
the  number  of  roads  and  other  installations  in  the  landing 
force  area. 


(3)  Prepared  Surface.     VL ,  VTO,   RVL,   RVTO,  and 
STO  may  be  utilized.     Use  of  a  prepared  surface  allows  for 
maximum  flexibility  in  operations.     VTO  gross  weight  limits 
the  AV-8A  paylcad  compared  to  STO  performance. 

(4)  STO  is  the  preferred  operating  mode.     As  dis- 
cussed in  Annex  G,  the  AV-8A  will  generally  be  stores,  station 
limited  at  seven  Mk82  bombs  or  Rockeycs,  plus  the  guns,   for  a 
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maximum  ordnance  lead  of  4,820  pounds.     From  Annex  B,  ground 
roll  for  a  50-nautical  mile  radius  mission  with  this  pay load 
would  be  400  feet.     The  desired  runway  length  shown  for  a 
Facility  allows  for  this  take-off  run,  plus  variation  in  per- 
formance among  aircraft  and  pilots,  for  a  total  distance  of 
600  feet. 

g.  Landing  Aids .     It  is  considered  desirable  to  pro- 
vide a  Facility,   with  equipment,   to  allow  day/night  VFR 
operations .  .  . 

h.  Access.     As  shown  in  Annex  F,  it  is  possible  to 
support  a  Facility  by  air  with  a  reasonable  number  of  heli- 
copters.    Therefore,  access  may  be  by  either  surface  or  air. 

109.      (U)   Facility  Location.     Criteria  for  locating  Facil- 
ities are: 

a.  Tactical.     The  purpose  of  establishing  "a  Facility 
is  to  improve  responsiveness  of  close  air  support;  therefore,, 
it  should  be  located  close  to  the  potential  targets. 

b.  Installations  Available.     To  improve  AV-8A  payload 
capability,   it  is  particularly  desirable  that  a  Facility 
allow  STO  operations  with  as  long  a  take-off  run  as  possible, 
between  600  to  1,500  feet.     This  may  be  accomplished  by  engi- 
neer effort  or  by  locating  a  Facility  at  a  road,  airfield, 

or  other  available  hard   surface.  ■ 

c.  Terrain.     The  terrain  criteria  discussed  in  para- 
graph 107c  above  are  applicable. 

d.  Surface/    The  surface  criteria  discussed  in  para- 
graph 107d  above  are  applicable. 

e.  Winds.     The  considerations  for  winds  discussed  in 
paragraph  107e  above  are  applicable.     For  VTOL  operations, 
the  maximum  crosswind  is  15  knots. 

f.  Logistics.     A  Facility  may  be  supported  by  either 
surface  transport  or  helicopter,  but  surface  transport  is 
generally  more  economical.     In  either  case,  in  the  interest 
of  minimizing  transportation  requirements,  the  distance  to 
the  source  of  logistic  support,  usually  the  Main  Base,  should 
be  minimized . 

g.  Communications.     As  discussed  in  Annex.  E,  it  is 
necessary  to  provide  a  Facility  with  adequate  communication 
support . 
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h.     Security.     A  Facility  should  be  located  so  that 
ground  force  units  can  provide  security  without  excessive 
sacrifice  of  their  resources  or  flexibility.  Protection 
from  air  attack  should  be  provided  by  air  defense  and  by 
camouflage  and  concealment. 

110.  (U)   Forward  Site  Characteristics 

a.  Nominal  Number  of  Atf-SA's.     The  minimum  possible 
number  of  AV-8A!s  at  a  Forward  Site  is  one.     The  maximum 
number  of  AV-8A's  at  a  Forward  Site  is  considered  to  be  four; 
if  more  than  four  AV-8A*  s  were  to  be  operated  for  an  extended 
period  of  time,   it  may  be  more  effective  and  economical  to 
upgrade  the  Forward  Site  to  a  Facility. 

b.  Maintenance.     For  minimum  support,  no  maintenance 
is  performed  routinely  at  a  Forward  Site.     Maintenance  per- 
sonnel and  equipment  can  be  deployed  to  a  Forward  Site  when 
needed.     To  minimize  the  support  requirements,   it  is  envi- 
sioned that  AV-8A's  would  be  deployed  to  Forward  Sites  in  a 
mission  ready  status  and  kept  prepared  for  immediate  launch. 
The  aircraft  specification   (reference  3)   establishes  that 
the  AV-8A  is  capable  of  a  6-hour  period  on  the  ground  under 
such  conditions  with  no  ground  support  equipment. 

c.  Ordnance.     For  minimum  support,   no  ordnance  loading 
or  handling  would  be  performed  at  a  Forward  Site. 

d.  Fuel.     For  minimum  support,  no  refueling  would  be 
provided  at  a  Forward  Site. 

e.  Billeting  and  Mess.     No  assigned  manning  is  re- 
quired to  support  a  Forward  Site.     Personnel  would  be  dis- 
patched as  needed  for  only  short  periods  of  time. 

f.  Landing  and  Take-off  Surface.     The  discussion  of 
alternative  landing  and  take-off  -  modes  at  a  Facility  applies 
to  a  Forward  Site  as  well.     However,   because  a  Forward  Site 
is  not  self-sustaining.,   it  should  be  capable  of  maximum  flex- 
ibility i:i  location;  and  it  should  be  readily  relocatable. 

It  is  therefore  envisioned  that  a  prepared  or  available  V/STOL 
pad  or  road  will  normally  be  the  landing  and  take-off  surface. 

g.  Landing  Aids.     Minimum  visual  landing  aids  would  be 
provided . 

h.  Access.     Since  minimum  support  is  provided,  heli- 
copter access  should  be  sufficient. 

111.  (U)   Forward  Site  Location.     Criteria  for  locating  For- 
ward Sites~are: 
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a.  Tactical.     A  Forward  Site  must  be  located  close 
to  potential  targets  for  rapid  response. 

b.  Installations  Available.     If  a  suitable  hard  sur- 
face is  available,  a  Forward  Site  can  be  established  with 
minimum  engineer  effort. 

c.  Terrain.     The  major  terrain  requirement  is  the 
potential  to  establish  a  minimum  72  foot  by  72   foot  VTOL  pad 
plus  parking  area.     Surrounding  terrain  must  allow  for  ap- 
proaches to  a  50-foot  altitude  over  the  pad  at  a  maximum 
flight  path  angle  of  5  degrees. 

d.  Surface.     A  suitable  hard  surface  is  desired.  If 
no  hard  surface  is  available,   it  is  desxred  that  the  area 
selected  provide  a  suitable  foundation  for  a  VTOL  pad  with 
minimum  preparation. 

e.  Winds.     For  VTOL  operations  at  a  Forward  Site, 
landing  approaches  may  be  from  any  direction  unless  sur- 
rounding terrain  precludes  adequate  clearance.  Transition 
to  vertical  landing  must  be  possible  into  the  prevailing 
winds . 

f.  Logistics.     A  Forward  Site  needs  minimum  logistics 
support,  but  it  must  be  possible  to  land  a  CH-5  3  or  CH-4  6 
helicopter  at  or  near  the  Forward  Site  to  off  load  equipment 
and  personnel  if  the  location  is  not  accessible  by  surface. 

g.  Communications.     As  discussed  in  Annex  E,   it  is 
necessary  to  provide  a  Forward  Site  with  adequate  communi- 
cation support. 

h.  Security.     The  same  considerations  apply  as  for  a 
Facility. 

112.      (U)   Employment .     The  type  of  base  to  be  used  can  be 
determined  in  the  following  manner: 

a.  A  Sea  Base  may  be  used: 

(1)  During  amphibious  operations  prior  to  estab- 
lishing a  Main  Ease  ashore. 

(2)  To  support  operations  ashore  when  it  is  not 
feasible  or  desirable  to  establish  bases  ashore. 

b.  A  Sea  Platform  may  be  used: 

(1)     As  an  alternate  landing  site  at  sea. 
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(2)  To  turn  around  missions  if  the  Sea  Platform 
has  refueling  and  rearming  capability. 

(3)  To  launch  AV-8A  missions  staged  from  a  Sea 
Base  when  the  tactical  situation  dictates  a  need  for  disper- 
sal . 

c.  A  Main  Base  would  be  used  to  support  AV-8A  opera- 
tions ashore  when  it  is  desirable  to  locate  the  support  ashore 
and  a  suitable  location  is  available. 

d.  A  Facility  may  be  used: 

(1)  During  amphibious  operations  prior  to  estab- 
lishing a  Main  Base  ashore. 

(2)  When  expected  size  or  duration  of  the  opera- 
tion does  not  warrant  es tablishment  of  a  Main  Base  ashore. 

(3)  To  support  dispersed  AV-8A  operations  when 
tactical  necessity  dictates  displacing  AV-8A's  forward  in 
proximity  to  supported  units  to  reduce  response  time. 

e.  A  Forward  Site  may  be  used: 

(1)  During  amphibious  operations  when  required  by 
the  landing  force  commander  to  increase  responsiveness. 

(2)  When  tactical  necessity  dictates  dispersal  of 

AV-8A's. 

113.      (U)    Sea  Based  Missions.     Since  a  Sea  Platform  cannot 
provide  the  full  support  required  to  operate  the  AV-8A,  a 
Sea  Platform  must  be  supported  by  a  Sea  Base  for  extended 
operations.     Depending  on  the  Sea  Platform  capability  and 
AV-8A  mission  requirements,   a  Sea  Platform  may  or  may  not  be 
capable  of  turning  around  AV-8A's  for  subsequent  missions. 

a.     The  possible  mission  profiles  from  Sea  Bases  and 
Sea  Platforms  are  illustrated  in  Figure  D-i-1: 

(1)  Launch'  and  recover  at  Sea  Base   (mission  Si)  . 
This  is  the  most  efficient  utilization  of  the  aircraft,  since 
no  flying  time  is  expended  in  staging  aircraft  tc  Sea  Plat- 
forms . 

(2)  Stage  from  Sea  Base  to  Sea  Platform,  launch 
from  Sea  Platform,   recover  at  Sea  Base    (mission  S2)   or  Sea 
Platform.  '    Recovery  at  a  Sea  Platform  may  occur  if  it  is 
capable  of  turning  around  missions  and  subsequent  missions 
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FIGURE  D-l-1 


(U)    AV-8A  SEA  BASED  MISSIONS 
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from  that  Sea  Platform  are  required   (mission  S3)   or  if  oper- 
ations at  the  Sea  Base  preclude  an  AV-8A  landing  until  a  later 
time.     In  the  latter  case,   the  AV-8A  must  later  be  flown  to 
the  Sea  Base  for  mission  turnaround   (mission  S4). 

(3)     Launch  from  Sea  Base,  recover  at  Sea  Platform 
for  turnaround  or  subsequent  flight  to  Sea  Base    (mission  S5), 
This  would  occur  under  the  same  conditions  as  missions  S3  and 
S4. 

b*     Mission  S4  in  Figure  D-l-1  has  the  undesirable  char- 
acteristic of  three  landings  and  take-offs  per  mission  accom- 
plished.    This  results  in  increased  engine  life  consumption 
and  other  maintenance  related  ho  landing  and  take-off  cycles. 
Missions  S2  and  S3  each  have  two  landings  and  take-offs  per 
mission.     Subsequent  missions  of  type  S3  and  S5  can  be  accom- 
plished with  one  landing  and  take-off.     However,   not  all  Sea 
Platforms  can  be  manned  and  equipped  for  mission  turnaround. 

114.  (U)   Land  Based  Missions.     Since  the  AV-SA  Facility  has 
only  limited  support  capability  and  the  AV-SA  Forward  Site 
has  minimum  support  capability,   either  the  Facility  or  For- 
ward Site  must  be  supported  by  a  Main  Base  or  Sea  Base. 

The  mission  profiles  illustrated  in  Figure  D-l-2  are  feas- 
ible for  continuing  operations  from  land  bases  and  combined 
land  and  sea  bases:  * 

a.  Launch  and  recover  at  Main  Base   (mission  Li) ,  This 
is  the  most  efficient  utilization  of  the  aircraft,   since  no 
flying  time  is  expended  in  staging  aircraft  to  Facilities  or 
Forward  Sites  and  all  support  is  centralized  at  the  Main  Base. 

b.  Stage  from_  Main  Base    (or  Sea  Base)    to  Facility, 
launch  from  Facility,  recover  at  Facility   (mission  L2)  or 
Main  Base    (mission  L3).   .Recovery  at  a  Main  Base    (or  Sea 
Base)  may  occur  if  it  is  known  that  the  aircraft  requires 
maintenance  exceeding . the  capability  of  a  Facility. 

c.  Stage  from  Main  Base    (or  Sea  Base)   or  Facility  to 
Forward  Site,  launch  from  Forward  Site,   recover  at  Main  Base 
(or  Sea  3ase)  or  Facility   (mission  L4 ) .     Each  mission  accom*- 
plished  requires  two  landings  and  take-offs. 

d.  Launch  from  Main  Base    (or  Sea  Base),  recover  at 
Facility    (mission  L5).     This  would  occur  under  the  same  con- 
ditions as  mission  L2 ,  except  that  the  initial  launch  is  from 
a  Main  Base    (or  Sea  Base) . 

115.  (U)   Number  of  Bases.     The  potential  number  of  bases  can 
be  established  from  their  characteristics.     While  the  number 
of  bases  in  any  particular  situation  will  vary  with  the 
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FIGURE  D-l-2 
(U)    AV-8A  LAUD  BASED  MISSIONS 
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tactical  support  required,   it  is  the  purpose  of  this  dis- 
cussion to  establish  the  maximum  likely  basing  requirements. 

a.     Sea  Bases.     The  capabilities  of  Sea  Bases  are 
examined  in  Annex  C.     While  a  single  Sea  Base  could  serve  . 
for  an  entire  AV-8A  squadron,   in  some  cases,  the  aircraft 
could  be  based  on  more  than  one  LPH  or  IMA.     Certain  func- 
tions such  as  IMA  would  then  be  centralized  at  one  of  the 
LPH's  or  LHA's.     If  the  Sea  Base  is  a  CVA  or  CVS,   it  is  en- 
visioned that  the  entire  AV-8A  squadron  would  be  embarked 
on  one  Sea  Base.     The  number  of  Sea  Bases  will  depend  on  the 
ships  assigned  to  the  amphibious  task  force  and  the  number 
of  AV-8A's  required. 

lb.     Sea  Platforms.     Annex  C  also  examines  the  capa- 
bilities of  Sea  Platforms.     The  number  of  Sea  Platforms  will 
depend  on  the  same  considerations  listed  above  for  Sea  Bases 
plus  consideration  of  the  degree  of  dispersal  desired. 

c.  Main  Base.     The  assignment  of  IMA  functions  to 
the  Main  Base  and  the  economic  desirability  of  centralizing 
support  dictates  that:  a  squadron  operate  from  a  single  Main 
Base.     If  conventional  aircraft  are  brought  ashore,   it  is 
desirable  for  reasons  of  economy  that  the  AV-8A  Main  Base 
be  established  at  the  conventional  aircraft  base. 

d.  Facility.     The  need  for  Facilities  is  dependent 

on  the  tactical  situation,   the  size  of  force  supported,  com- 
munications available,   location  and  mission  of  supported 
units,  weather,  and  terrain.     The  maximum  requirement  for 
Facilities  is  envisioned  in  a  Marine  Amphibious  Force  (MAF) 
operation,  where  two  Facilities  may  be  required  to  support 
two  assault  regiments.     The  third  regiment,  generally  sur- 
face landed,  would  be  supported. from  the  Main  Base. 

e.  Forward  Site.     The  same  considerations  apply 

to  establishing  Forward  Sites  as  for  Facilities.     The  maxi- 
mum requirement  for  Forward  Sites  is  envisioned  in  support 
of  the  individual  battalions  of  a  regiment,  where  two  For- 
ward Sites  and  a  Facility  may  be  used  to  support  the  three 
battalions.     The  maximum  dispersal  of  an  AV-8A  squadron 
would  then  call  for  one  Main  Base.,   two  Facilities,  and  four 
Forward  Sites    (two  per  Facility).     In  practice,  the  desir- 
ability of  dispersal  will  have  to  be  balanced  against  the 
burden  imposed  on  the  security  forces;  the  construction  effort 
required;   the  logistic  support  required;   the  complexity  of 
command,  control,  and  communications  entailed  in  dispersal ; 
the  requiremen ts  for  massing  AV-8A  strikes;  and  the  vulner- 
ability of  Forward  Sites  to  enemy  attack. 
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11C«.      (U)   Upgrading.     The  mobility  of  Forward  Sites,  Facil- 
ities,  and  Main  Bases  is  in  inverse  order  to  the  degree  of 
support  they  provide.     When  a  requirement  is  perceived  to 
establish  a  Main  Base  or  Facility  at  a  particular  location,, 
it  is  often  desired  to  begin  operation  at  that  location  as 
soon  as  possible.     For  that  reason,   it  should  be  possible 
to  establish  a  Main  Base  incrementally  from  a  Facility. 
This  feature  will  be  particularly  applicable  to  movement 
ashore,   facilitating  earliest  possible  deployment  of  AV-8!s 
to  Facilities.     It  may  also  be  desired  to  expand  the  Main 
Base  to  an  expeditionary  airfield  for  support  of  conventional 
jet  aircraft. 
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SECTION  2.      MAJOR  SUPPORT  EQUIPMENT  AND  LAYOUT  (U) 

201.  (U)   Purpose.     This  section  describes  the  AV-8A  support 
equipment  and  layout  for  land  basing. 

202.  (U)   Forward  Site 

a.  The  minimum  layout  requirement  for  a  Forward  Site 
is  an  area  72  feet  by  72  feet,  reasonably  level,  wi-f-h  an  ap- 
proach and  departure  corridor  providing  clearance  from  ob- 
stacles.    The  area  may  be  defined  by  visual  aid  to  assist  in 
locating  the  Site  and  executing  a  vertical  landing, 

b.  A  small  section  of  a  large  area;   e.c.  f  airfield, 
highway,  parking  lot,  may  be  designated  as  a  Forward  Site  or 
several  small  Sites  may  be  located  close,  to  one  another.  In 
laying  out  a  Forward  Site,  camouflaged  parking  areas  for  one 
or  more  aircraft  clear  of  the  landing  and  take-off  area  should 
be  a  consideration. 

c.  It  is  not  planned  to  perform  aircraft  maintenance 

at  a  Forward  Site.     Should  maintenance  be  required,  the  neces- 
sary equipment  and  personnel  will  be  sent  to  the  Forward  Site 
and  the  maintenance  performed  or  the  AV-8A  hali-lif ted  or 
surface  transported  to  a  suitable  location. 

203.  (U)  Facility 

a.  The  minimum  layout  requirement  for  a  Facility  is  a 
600-foot  by  72-foot  takeoff  strip,  plus  parking,  maintenance, 
ordnance,   and  living  areas.     The  strip  should  be  inter- 
connected with  the  parking  and  maintenance  areas  where  up 

to  10  aircraft  may  be  supported. 

b.  Pressure  fueling  is  required.     Fueling  facilities, 
if  not  mobile,  may  be  of  the  TAFDS  type  and  will  be  adjacent 
to  the  parking  area  or  a  taxiway.     Navigation  and  landing 
aids  will  be  situated  as  dictated  by  the  location  of  the 
Facility.     The  sophistication  of  the  billeting  and  mess  ar- 
rangements in  the  living  area  will  be  dependent  upon  the 
climate  and  estimated  duration  of  the  operation. 

c.  A  Facility  is  capable  of  limited  support  of  six  to 
10  aircraft.     The  Facility  will  be  supported  from  a  Sea  Base 
or  Main  Base  at  some  distance  from  the  Facility,     The  major 
airfield  support  equipment  to  be  located  at  a  Facility  is 
listed  in  Table  D-2-1.     The  quantities  are  based  on  an  as- 
sumed 100  percent  availability  of  vehicles  and  equipment  at 
all  times,  an  availability  to  be  achieved  by  immediate  re- 
placement from  the  Main  Base  of  any  out-of -commission  ve- 
hicles or  equipment 
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TABLE  D-2-i.      (U)    MAJOR  AIRFIELD  SUPPORT  ^ 
EQUIPMENT  FOR  AN  AV-8A  FACILITY 

Required 

Desired 

Description 

0 

1 

FOD  sweeper,  MOD-T/90D  type 

0 

i 

Crash,   fire,   and  rescue  truck,  MB-5 
type 

1 

1 

Amphibious,  crash,   fire,  and  rescue 
truck,  M-116  type 

c 

1 

Defueler  truck,  MC-1A  M6  3  type 

1 

1 

TAFDS  or  two  refueling  trucks 

1 

1 

TACAN,  TRN-29  type                                   '  . 

1 

i 

Air  traffic  control,  TRC-131A  type 

1 

1 

Generator  Set,  PU-34  4  type 

-  1 

-  1 

Water  distillation  unit 

1 

1 

Aircraft  tow  tractor 

d.  Safety  criteria  for  the  location  and  construction 
of  expeditionary  ammunition  areas  and  magazines  are  contained 
in  Ordnance  Pamphlet  5,  Ammunition  Ashore   (reference  4).  In 
general,  the  ordnance  storage  and  work  area  should  be  1,000 
feet  from  sources  of  high  power  radio  frequency  emissions. 
The  ammunition  storage  areas  should  be  750  feet  from  the 
runway  and  taxiways ,  and  at  least  1,334  yards  from  the  ap- 
proach ends  of  the  runways  and  667  yards  from  the  center  of 
the  approach  lanes  of  the  runway,   and  800  yards  from  the 
nearest  personnel  and  working  areas.     A  demolition  area  must 
be  another  800  yards  removed.     Tf  suitable  ammunition  revet- 
ments are  not  constructed,  cleared  areas  of  approximately 
3,600  square  feet,   300  to  500  feet  apart,  may  suffice  for 
ammunition  storage  at  a  Facility.     The  requirements  for  stor- 
age compatability  of  the  ammunition  and  dividing  of  assets  to 
provide  protective  dispersal  of  ammunition  must  not  be  over-  ' 
looked. 

e.  Aviation  ammunition  may  be  assembled  at  a  Base  and 
arrive  at  a  Facility  assembled  but  without  fuzes  attached. 
Napalm  will  be  mixed  at  the  Facility  as  required.  Certain 
rocket  configurations  will  be  assembled  at  the.  Facility  and 
some  gun  ammunition  will  be  belted.     The  aviation  ammunition 
expenditure  from  a  Facility  will  depend  on  the  tempo  of  oper- 
ations and  the  support  equipment  provided.     The  major  ordnance 
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related  ground  support  equipment  to  be  located  at  a  Facility 
in  order  to  support  6  or  10  aircraft  is  listed  in  Table  D-2-2 
The  "minimum"  corresponds  to  a  daily  aviation  ammunition  de- 
mand of  2  tons  per  aircraft,  the  "desired"  corresponds  to  a 
daily  demand  of  4  tons  per  aircraft.     Quantities  are  based  on 
an  assumed  100  percent  availability  of  vehicles  and  equipment 
This  availability  is  to  be  achieved  by  the  immediate  replace- 
ment from  the  Main  base  of  any  out-of -commi ssion  vehicle  or 
equipment. 

204.      (U)  Main  Base 

;    a.     The  minimum  layout  requirement  for  a  Main  Base  is 
a  1,500-foot  runway,  and  full  airfield  and  aircraft  mainte- 
nance support.     The  Marine  Corps  Expeditionary  Airfield,  less 
aircraft  launch,  and  recovery  equipment,   and  limited  to  a 
1,500-foot  runway,  meets  the  layout  requirements  for  a  Main 
Base . 

b.  Approximately  2,7  00  square  feet  of  shop  space  will 
be  required  by  the  Intermediate  Maintenance  Activity  to  sup- 
port a  20-plai.e  squadron.  The  squadron  will  require  approx- 
imately 109,8  00  square  feet  of  maintenance  and  parking  space 
to  operate  and  support  20  aircraft.  This  area  does  not  in- 
clude billeting  and  administrative  space. 

c.  The  aviation  ammunition  areas  must  meet  the  safety 
criteria  listed  in  paragraph  203.     A  bomb  dump  capable  of 
handling,   storage,   administration,  and  surveillance  of  ammu- 
nition, ammunition  components,  and  ammunition  details,  in- 
cluding the  buildup  of  weapons  for  AV-8A  employment,  will  be 
established  at  the  base.     It  will  be  capable  of  a  sustained 
output  of  170  tons  of  ammunition  daily  and  an  output  of  200 
tons  of  ammunition  for  short  periods ,.  with  a  re supply  factor 
of  3  to  5  days.     The  bomb  dump  will  assemble  ammunition  with- 
out fuzes  to  be  transported  to  a  Facility.     The  bomb  dump 
will  require  approximately  60,000  square  feet  divided  into 

16  revetments  with "  bernvs . 
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TABLE  D-2-2. 
SUPPORT 
(INCL 

(U)    MAJOR  ORDNANCE  RELATED  GROUND 
EQUIPMENT  FOR  AN  AV-8A  FACILITY 
UDES   SQUADRON  REQUIREMENTS) 

AV-8A"  s 

6 

Minimum  De 

10 

sired 

—  _ 

DescriDtion 

2 

3 

Airborne  armament  trailers,  A/M-32U  type 

5  . 

10 

Air  launched  weapons  trailers,  A/M-32K— 4 
type 

1 

3 

Cranes,  M-6  0  type 

25 

50 

Stacking  frames,  MKU-64/E  type 

18 

35 

Cradles,  MHU-6  3/E  type 

2D 

40 

Cradles,  MHU-6  5/E  type 

16 

30 

Multi-weapons  support  cradle,   TER  type 

4 

9 

Shelter  and  handling  system,  A/E  99K-1 
type 

2 

2 

Forklifts,   6  , 000-pound  capacity,  rough 
terrain  type 

2 

5 

Air  launched  weapons  loader,  MJ-3  type 

1 

1 

Generator  set,   100  KW/60-cycle  type 

1 

1 

Air  compressor,   250  cfm,   5,000  p. s.i. 
type 

2 

3 

2%-ton  trucks,  M35A2  type,  ordnance 
safety  mod 

1 

1 

'-ton  truck  with  articulated  crane 

1 

2 

*10 ,0  00-gallon  fuel  bladders,  TAFDS  type 

1 

2 

*Pump,  TAFDS  type 

1 

i 

Aircraft  tow  tractor 

*  Required 

for  Napalm  mixing. 

*5r 
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SECTION   3.      PREPARATION  AND   INSTALLATION  (U) 

301.  (U)   General.     This  section  describes  the  engineer  re-  • 
qui regents  for  the  Main  Base,  Facility,  and  Forward  Site. 
Engineering  services  required  for  the  AV-87A.  as  described  in 
this  annex  include  site  preparation,   shelter  erection,  fuel 
farm  establishment. ,  water  supply  demineralization ,  and  util- 
ities provision.     It  is  expected  that  locations  will  be 
selected  so  as  to  reduce  to  a  minimum  the  effort  required  to 
establish  and  maintain  the  various  types  of  bases.     To  serve 
as  a  guide  in  determining  the  engineering ' ef fort  required, 
five  possible  site  selections  have  been  described  for  each 
type  of  base  ranging  from  an  available  airfield  to  that  of 
single  canopy  trees  with  trunks  less  than  4  inches  in  diameter 

302.  (U)   Descriptions .     A  brief  description  of  mate'rials  and 
equipments  considered  for  utilization-  in  the  fulif illment  of 
the  engineer  requirements  are  given  below,   to  include  items 
envisioned  as  being  standard  or  developed  for  use  in  the  near 
future . 

a.  SATS.     Expeditionary  Short  /airfield  for  Tactical 
Support   (see  reference  5). 

b.  VATS.     Expeditionary  Verti-Lift  Airfield  for  Tacti- 
cal Support   (see  reference  6) . 

c.  Bare  Base  Concept.     Expeditionary  Airfield  Concept 
developed  by  the  USAF  utilizing  abandoned  airstrips. 

d.  AM2.     Extruded  Aluminum  Alloy  flatting  in  sheers  of 
2  feet  by  12  feet  by  1-3/4  inches,  weighing  144  pounds  per 
sheet.     The  matting  is  installed  by  teams  of  13  men  at  the 
rate  of  1,000  square  feet  per  hour.     This  material  is  pres- 
ently being  used  for  the  SATS  runway. 

e.  AM6 .     Lightweight  Extruded  Aluminum  Alloy  flatting 
provided  in  sheets  of  2  feet  by  12  feet  by  1  inch,  weighing 
81.6  pounds  per  sheet.     This  material  is  presently  being  in- 
troduced into  the  supply  system  and  will  replace  the  heavier 
AM2  matting  in  many  applications.     This  material  was  tested 
in  the  United  Kingdom  during  the  Kestrel  trials  and  found 
very  satisfactory.     It  is  laid  at  the  same  rate  as  AM 2 . 

f.  MOMAT.     Fiberglass  reinforced  plastic  mat  manu- 
factured from  a  plastic  sheet  with  the  patented  name  of 
STRATOGLAS.     Each  sheet  is  12.2  feet  by  48.5   feet  by  1/10 
inch  thick,  weighing  570  pounds  per  sheet.     MOMAT  weighs  only 
1  pound  per  square  foot  compared  to  3.4  pounds  per  square 
foot  for  AM6 .     Installation  is  at  the  rate  of  416  square 
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feet  per  man-hour.  MO MAT  is  not  suitable  for  landings  or 
take-offs. 


g.  Tent,  General  Purpose,  Medium.     Used  primarily  for 
quartering  personnel.     This  tent  can  also  be  used  for  a  com- 
mand, post,  mess  hall,   storage,   sickbay,  etc.     The  tent  is  in- 
tended for  temperate  and  tropical  climates;  however,  with  the 
liner,   it  can  be  used  effectively  in  cold  climates.     It  is  a 
rectangular  hip  roofed,  pole  supported  tent  with  a  center 
height  of  10  feet.     Floor  dimensions  are  32  feet  8  inches  by 
16  feet.     Folded  for  shipment,  the  tent  weighs  534  pounds 
and  required   33  cubic  feet  of  shipping  space.     Four  men  can 
erect  the  tent  in  10  minutes. 

h.  Tent,  Frame- type,  Maintenance ,  Medium  Light  Metal. 
A  medium  size  maintenance  tent  used  mainly  for  repair  of 
wheeled  and  tracked  vehicles  in  temperate  or  cold  climates. 
The  tent  is  rectangular  in  shape  with  an  arched  top.  The 
maximum  height  in  the  center  is  14  feet,   and  the  floor  is 

20  feet  by  32  feet.     Additional  8-foot  intermediate  sections 
can  be  added  up  to  a  maximum  tent  length  of  G4  feet.  The 
basic  tent  weighs  1,58  2  pounds  plus  47  5  pounds  for  the  arctic 
liner.     The  8-foot  sections  weigh  21G  pounds.     Shipping  for 
the  basic  tent  requires  52  cubic  feet.     The  basic  tent  can 
be-  erected  by  eight  men  in  approximately  4  hours . 

i.  Goodyear  Lightweight  Expandable  Shelter.  This 
shelter  is  a  high  expansion,  rigid  wall  structure  completely 
self-contained.     When  configured  for  shipment,   each  shelter 
measures  3  feet  by  13  feet  by  8  feet;   three  shelters  are 
locked  together  for  shipping.     When  expanded,  each  shelter 
measures  33  feet  by  13  feet  by  8  feet.     The  shelter  including 
cots  weighs  3,000  pounds.     A  complete  description  of  this 
unit  can  be  found  in  reference  6. 

j.     LUST   (Latrine  Facility,  Bare  Base)    -  Air  Force 
lavatory,  urinal,   shower,   and  toilet.     This  is  a  self- 
contained  transportable  latrine  facility  containing  12 
lavatories,  a  six-man  shower ,  a  six-man  urinal,  and  six 
incinerator  toilets  designed  to  satisfy  the  daily  require- 
ments of  12  5  men.     The  unit  measures  13  feet  by  9  feet  by 
8  feet  for  shipment  and  weighs   6,9  00  pounds. 

k.     Single  Incinerator  Toilet.     This  toilet  is  iden- 
tical to  the  toilet  in  the  LUST  system  but  is  housed  as  a 
single  unit.     For  shipping,   the  unit  weighs  500  pounds  and 
measures  50  inches  by  40  inches  by  44  inches. 

1.     Prefabricated  Head.     This  unit  is  in  the  Marine 
Corps  inventory.     It  is  a  portable  four  seater  without 
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protective  housing.     Sewage  holes  must  be  dug  to  receive 
waste . 

m.     ATCO  Storage  Shelters.     This  shelter  comes  in  sec-~ 
tions.     When  erected,  each  section  measures  4  0  feet  by  10 
feet  by  20  feet  5  inches  high.     Several  of  these  are  con- 
nected together  to  form  a  structure  4  0  feet  wide  and  any 
multiple  of  10  feet  long.     For  shipping,  each  section  is 
folded  to  21.5  feet  by  10  feet  by  26  inches,  weighing  4,300 
pounds.     This  building  is  in  production  as  a  standard  item 
and  is  considered  in  the  VATS  Study. 

i 

h.     ATCO  /iircraft  Shelter.     This  shelter  is  similar  to 
the  ATCO  Shelter  above  except  tor  its  somewhat  larger  size. 
When  erected,  each  section  becomes  60  feet  long,   8  feet  wide, 
and  18  feet  high.     These  sections  when  assembled  to  the  de- 
sired length,   are  60  feet  wide,   28  feet  high,   and  any  multi- 
ple of  8  feet  long.     As  few  as  six  sections  could  be  utilized 
to  provide  a  suitable  AV-8A  hangar.     Section  weight  is  4,3  00 
pounds  and  measures  32  feet  by  8  feet  by  30  inches. 

o.     Modules    (ATCO).     These  units  weigh  2,000  pounds  each 
and  are  used  as  workshops  and  office  spaces  in  the "SATS  and 
VATS  concepts.     Erected,  the  units  arc  8  feet  by  8  feet  by 
20  feet  long;    shipping  size  is  1  foct  7  inches  by  8  feet  by 
20  feet. 

p.     Modules   (SEMS)   -  Survival  Equipment  Maintenance 
Shelter.     These  units  weigh  4,500  pounds  and,  when  erected, 
they  measures  8  feet  by  20  feet  by  9  feet.     The  shipping 
package  is  2  feet  by  8  feet  by  20  inches. 

q.     Marine  Field  Galley.     Consists  of  stoves,  ovens, 
refrigerators,  and  cans  for  heating  water  to  be  used  for 
washing  mess  gear.     These  units  are  used  to  prepare  Class 
"A"  and  Class  "B"  meals. 

r.     Bare  Base  Kitchen  Facility.     Kitchen  facility  eval- 
uated with  the  USAF  Eare  Base  Concept.     The  unit  is  a  complete 
kitchen  and  baking  facility  containing  all  the  equipment  to 
prepare  Class  "A"  meals  for  250  men,   serve  the  meals  in  1  hour, 
and  sanitize  all  utensils.     Heating  elements  are  fuel  fired, 
using  readily  available  military  fuels. 

s.     Class  "A"  Meal.     A  fully  prepared  full  course  hot 

meal . 

t.     Class  "B"  Meal.     Canned  and/or  dehydrated  meal  re- 
quiring preparation  including  heating  facilities.     The  meal 
includes  meats,  potatoes,  vegetables,  fruits,  and  desserts. 
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u.  Class  "C"  Meal.  Combat  individual  meals  packed  in 
cans.  Individuals  are  furnished  heat  tabs  to  heat  their  own 
meals . 

v.     Eimco  M103M64.     Tractor,   full  tracked  bulldozer, 
medium,   low  speed.     The  tractoi   is  equipped  with  a  25  0  Hn 
diesel  engine,  weighs   51,15  0  pounds,   and  occupies  1,680  cubic 
feet.     The  Eimco  tractor  will  be  replaced  by  the  Terex  8  2-3  0 
tractor. 

w.     Terex  82-30  Tractor.     Tractor,   full-tracked  bull- 
dozer,  heavy,   low  speed.     The  tractor  is  equipped"  with  a  225 
HP  diesel  engine,  weighs   54,335  pounds,   and  occupies  approxi- 
mately 1,06  0  cubic  feet. 

x.     Case  1150  Tractor.     Tractor,   full  tracked  bulldozer, 
medium,  with  4-in-l  bucket.     The  unit  has  a  10  5  HP  diesel 
engine,  weighs  17,500  pounds,   and  occupies  337  cubic  feet. 

y.  "  Case  450  Tractor.     Tractor ,  full  tracked  bulldozer, 
light;   current  allowance  is  special  SLA.     The  unit  has  a  57 
HP  diesel  engine,  weighs  8,730  pounds,   and  occupies  315  cubic 
feet. 

z.     Case  580  Tractor.     Loader,  rubber  tired,  with  back- 
hoe.     The  unit  has  a  52  HP  diesel  engine,  weighs  9,42  0  pounds, 
and  occupies  2,002  cubic  feet. 

aa.     MRS100  Tractor.     Tractor,   rubber  tired,  dozer.  This 
unit  is  used  to  tow  the  8-yard  scraper,  weighs  24,000  pounds, 
and  occupies  1,354  cubic  feet.     The  tractor  can  be  section- 
alized  for  helicopter .transportation. 

bb.     550  Grader.     Diesel  driven  motorized  grader.  The 
unit  weighs  26,900  pounds  and  occupies  1,54  3  cubic  feet. 

cc.     8-Yard  Scraper.     A  towed  unit  used  for  cut  and  fill 
operation.     Unit  weight  is  22,7  80  pounds  and  occupies  2,67  3 
cubic  feet. 

dd.     Sheepsfoot  Roller.     Tandem  roller,  water  ballast 
used  to  compact  below  the  surface.     It  is  towed  by  the  450 
tractor  or  a  larger  unit,  weighs  6,225  pounds,  and  occupies 
613  cubic  feet. 

ee.     Grid  Roller-     Roller  used  to  compact  by  layers  for 
final  compaction.     It  is  towed  with  the  450  tractor,  weighs 
15,600  pounds,  and  occupies  768  cubic  feet. 


D-25 


i 


i 


CNCMED 

ff.     Wobbly  Wheel  Roller.     A  13— wheel ,  pneumatic  earth 
ballast  roller,  weighing  4,120  pounds,  and  occupying  432 
cubic  feet. 

gg.     M60  Crane.     Rubber  tired,  helicopter  transportable 
when  sectionalized .     1h&-  -Ainit  has  a  3,000-pound  capacity, 
weighs  20,700  pounds,  and  occupies  1,34  7  cubic  feet. 

hn.     6,000-Pound  Forklift.     An  MIL  Standard,  rubber 
tired,  rough  terrain,   6,0  00-pound  capacity  forklift,  weighing 
17,900  pounds,   and  occupying  1,10  0  cubic  feet. 

ii.     3,000-Pound  Forklift.     A  Marine  Corps  forklift  with 
a  3,000-pound  capacity.     It  is  a  rubber  tired,  rough  terrain 
unit,  weighing  3,500  pounds.     It  will  be  replaced  by  the 
4,000-pound  forklift  when  development  and  procurement  is  com- 
pleted. 

jj.     4,000-Pound  Forklift.     A  Marine  Corps  helicopter 
transportable  forklift  with  a  4,0  00-pound  capacity.     It  is 
anticipated  that  the  forklift  will  be  a  rubber  tired,  rough 
terrain  unit  weighing  approximately  4,500  pounds. 

kk.     Lightweight  Road  Grader.     To  be  developed  with  the 
capability  of  being  transported  by  helicopter. 

11.     Lightweight  Scraper.     To  be  developed  with  the 
capability  of  being  transported  by  helicopter. 

mm.     Lightweight  Dump  Truck.     To  be  developed  with  the 
capability  of  being  transported  by  helicopter. 

303.      (U)    Surface  Limitations.     The  following  general  condi- 
tions apply  in  determining  preparation  requirements  (refer- 
ence 1)  : 

a.  When  the  aircraft  is  operating  on  the  ground  or  at 
less  than  50  feet  above  the  ground  and  the  forward  speed  is 
below  50  knots,  the  operating  area  must  be  free  of  any  •loose 
hard  objects.     When  loose  objects  are  present,  aircraft  take- 
off and  landing  speeds  must  be  50  knots  or  greater. 

b.  On  consolidated  turf  which  is  free  of  stones,  the 
touchdown  speed  may  be  reduced  to  25  knots.     Subsequent  land- 
ings may  not  be  pcssible  at  the  same  spot. 

c.  Rolling  short  take-offs  or  landings  may  lift  the 
surface  of  old,  cracked  tarmac  surfaces.  # 


mmm 
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d.  Unprepared  sites  must  have  a  California  Bearing 
Ratio   (CBR)  value  of  8  to  10  percent  at  a  depth  of  3  inches 
and  below  for  repeated  operation. 

e.  Local  undulations  on  unprepared  sites  should  not' 
exceed  6  inches   (peak  to  trough)   with  a  minimum  half  pitch. 

of  50  feet,  or  12  inches   (peak  to  trough)  with  a  minimum  half 
pitch  of  100  feet.     There  should  not  be  more  than  two  peaks 
to  the  same  wave  length. 

f.  -     Lateral  gradients,  and  overall  gradients ,  should 
not  exceed  a  slope  of  1  in  40   (about  1*$  degrees)   for  Facil- 
ities and  not  more  than  1  in  12    (about  5  degrees)   for  For- 
ward Sites. 

g.  On  surfaces  with  a  CBR  of  10  percent  or  greater, 
the  aircraft  will ' tolerate  smooth  random  bumps .     Nc  sharp 
edges  or  pointed  obstructions  can  fee  tolerated;   in  touch- 
down areas,  bumps  up  to  1%  inches- can  be  tolerated.  Other 
areas  can  have  2W— inch  bumps  for  maneuvering  below  7  knots 
and  taxiing  into  a  straight  line  up  to  15  knots. 

h.  When  the  aircraft  is  moved  over  unprepared  surfaces, 
the  tire  ruts 'must  not  exceed  3^  inches. 


i.     Prepared  pads  must  not  sic 
in  anv  direction. 


more  than  lh  degrees 


j.     Prepared  pads  must  be  kept  free  of  loose  debris. 

304.      (U)   Surface  Preparation 

a.     Main  Base.     Described  below  are  five  representative 
surface  conditions  which  could  exist  at  selected  locations. 
These  are  intended  as  a  guide  for  estimating  the  engineer 
requirements  for  the  Main  Base. 

(1)  Available  Airfield.       Engineer  requirements 
are  considered  to  be  zero  at  an  existing  airfield.  Suitable 
parking  areas  will  generally  be  available  and  a  re supply  zone 
will  have  been  established. 

(2)  Abandoned  or  Damaged  Airstrip.     Most  likely  an 
abandoned  airstrip  surface  will  have  deteriorated  somewhat  due 
to  weathering .     On-site  inspection  would  be  required  for  com- 
plete analysis;   however ,   it  can  be  reasonably  assumed  that 
necessary  patching  and  a  general  sweepdown  can  be  accomplished 
by  hand  within  a  day.     Parking  and  *re  supply  areas  will  gen- 
era llv  be  available. 
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TABLE  D-3- 

1.      (U)    QUANTITY  OF  EQUIPMENT/PERSONNEL 
FOR  AV-8A  MAIN  BASE  RUNWAY 
FLAT  OPEN  GRASSLAND 

ITEM 

1  DAY 

2  DAYS 

3  DAYS 

Eimcc  M103M64 

4 

3 

2 

8-Yard  Scraper 

3 

2 

1 

550  Gradsr 

3 

2 

1 

Sheepsfoot  Roll 

2 

1 

1 

Grid  Roller 

2 

1 

1 

MRS 100  Tractor 

3 

2 

1 

Ken 

78 

68 

63 

TABLE  D-3- 

2.      (U)  QUANTITY 
FOR  AV-8A  MAIN 
ROUGH  OPEN 

OF  EQUIPMENT 
BASE  RUNWAY 
TERRAIN 

/PERSONNEL 

ITEM 

1  DAY 

2  DAYS  3 

DAYS          4  DAYS 

Eimco  M103M64 

16 

8 

6  -  4 

8— YarG  Scraper 

12 

6 

4  3 

MRSlOO  Tractor 

12 

6 

4  3 

55  0  Grader 

5 

3 

2  2 

Sheepsfoot  Roll 

cr 

6 

2  2 

Grid  Roller 

1 

1  1 

580  Tractor 

2 

2 

1  1 

Forklift,   6,0  00 

-Pound 

4 

4 

3  3 

Men 

140 

101 

87  83 

MASSH 
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(3)  Flat  Open  Grassland.     It  is  unlikely  that  an 
area  1,500  feet  long  with  open  approaches  meeting  the  cri- 
teria of  paragraph  20  3  will  exist.     Should  such  conditions 
exist,  runways  can  be  installed  without  prior  preparation. 
For  this  section,  however,   an  estimate  for  equipment  is  based 
on  10  percent  of  the  13 , 0  00-square  yard  strip  requiring  the 
excavating  of  500  cubic  yards  of  earth.     This  10  percent  area 
is  an  arbitrary  figure  chosen  for  example.     The  equipment 
listed  in  Table  D-3-1  includes  that  required  for  cut  and 
fill,  spreading,   compacting,  and  grading.     Covering  the  sur- 
face could  be  accomplished  with  materials  such  as  AM2  or  AM6. 
Operating  four  teams  at  a  time,  the  strip  can  be  laid  in  24 
hours.     An  area  of  15,700  square  feet  may  be  covered  with 
MOMAT  to  provide  a  suitable  maintenance  area. 

(4)  Rough  Open  Terrain,   Small  Brush  Cover.  This 
type  of  terrain  would  consist  of  small  knolls,  erosion  gullie 
and  low  profile  scrubs.     The  first  step  in  preparation  would 
be  the  clearing  and  grubbing  operation .     After  the  initial 
clearing  has  been  accomplished,  the  cut  and  fill  operations 
begin,   followed  by  the  compactions  and  grading.     Time  and 
equipment  breakdown  for  the  12 , 000-square  yard  runway  is  as 
shown  in  Tabi?  D-3-2.     The  runway  will  be  covered  in  the  man- 
ner described  under  paragraph  304a (3).     The- parking  and  main- 
tenance area  should  be  covered  with  MOMAT.     AM2  or  AM6  would 
also  be  satisfactory  for  this  area  but  would  increase  the 
logistic  weight  factor  3.4  to  6  times.     /approximately  12,200 
square  yards  should  be  covered  for  the  parking  and  mainte- 
nance areas. 

(5)  Single  Canopy,  Tree  Trunks  Less  Than  4  Inches 
-in  Diameter.     This  condition  describes  the  minimum  type  of 
wooded  area.     Clearing  would  require  more  effort  than  in 
paragraph  304a (4)  ,  but  the  operation  would  still  be  considere 
grubbing.     These  trees  would  normally  be  bulldozed  down  and 
pushed  off  to  the  side.     From  this  point  on,  the  operation 
would  be  similar  to  that  of  paragraph  304a (4).     Equipment  and 
man-day  estimate  for  various  number  of  days  is  as  listed  in 
Table  b-3-3. 

b.     Facility.     Described  below  are  the  five  typical 
sites  considered  for  the  Facility.     Estimates  of  engineering, 
effcrt  are  based  on  a  6  00  by  72-foot  runway. 

(1)  Available  Airfield.  Engineer  requirements  are 
considered  to  be  zero  at  an  existing  airfield.  Suitable  park 
ing  areas  will  generally  be  available  and  a  resupply  zone  wil 
have  been  established. 
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TABLE  D-3-3.      (rJ)    QUANTITY  OF  EQUIPMENT/PERSONNEL 
FOR-  AV-8A  MAIN  BASE  RUNWAY 
SINGLE  CANOPY 


ITEM 

1  DAY 

2  DAYS 

3  DAYS 

4  DAYS 

Eiltico  M103M64 

20 

10 

7 

V     5  • 

8~Yard  Scraper 

16 

8 

6 

4 

MP.SlOO  Tractor 

16 

8 

6 

4 

550  Grader 

5  - 

3 

2 

2 

Sheepsfoot  Roller 

6 

3 

'  ASS 

2 

Grid  Roller 

2 

1 

1  . 

1 

580  Tractor 

2 

2 

;.  ,            %  Z 

1 

Forklift,  6,000-Pound 

4 

4 

3 

3 

Men 

158 

121  - 

94 

85 

J. 


TABLE  D-3-4.       (U)    QUANTITY  OF  EQUIPMENT/PERSONNEL 
FOR  AV-8A  FACILITY  RUNWAY 
ROUGH  OPEN  TERRAIN 


ITEM 

1  DAY 

2  DAYS 

3  DAYS 

450  Tractor 

6 

4 

2 

580  Tractor 

4 

2 

.  2 

Lightweight  Scraper 

.  4 

3 

2 

Lightweight  Road  Grader 

2 

2 

1 

Sheepsfoot  Roller 

2 

j 

1 

Lightweight  Dump  Truck 

■  6 

4 

3 

Grid  Roller 

1 

1 

.1 

Forklift,  4,000-Pound 

4 

;--"4;J 

4 

Men 

85 

76  * 

72 

awe 
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(2)  Abandoned  or  Damaged  Airstrip  or  Roadway.  It 
is  considered  feasible  to  land  the  AV-8A  on  any  of  these  sur- 
faces.    On-site  inspection,  patching,  and  cleanup  of  loose 
objects  should  be  accomplished  in  less  than  a  day.  Parking 
should  pose  no  problem  in  this  area. 

(3)  Flat  Open  Grassland.     Covering  the  surface 
could  be  accomplished  with  materials  such  as  AM 2  or  AM6,  The 
runway  could  be  prepared  in  12  hours  utilizing  four  crews  op- 
erating 6  hours  each.  \  Suitable  parking  areas  on  the  grass 
could  be  available.     Turnaround  maintenance  is  expected  to 
take  place  in  the  parking  area ,  which  need  not  be  covered 
with  matting  if  the  surface  meets  the  criteria  in  paragraph 
303. 

(4)  Rough  Open  Terrain,  Small  Brush  Cover.  This 
type  of  terrain  has  been  described  in  304a  (4).  Operation 
for  preparing  the  Facility  should  be  identical  to  that  of  the 
Main  Base  except  smaller  air  transportable  equipment  may  be 
utilized.     Time  and  equipment  breakdown  for  the  4,800-square 
yard  runway  is  as  listed  in  Table  D-3-4 .     A  parking  area  of 
5,000  square  yards,   covered  with  MOMAT ,   could  be  completed 

in  less  than  8  hours . 


(5)     Single  Canopy,  Tree  Trunks  Less  Than  4-Inch 
Diameter.     Preparation  of  this  type  area  is  described  in 
304a  (5).     The  operation  should  be.  identical  to  that  of  the 
Main  Base,   except  helicopter  transportable  equipment  may  be 
utilized.     Table  D-3-5  lists  the  time  and  equipment  breakdown 
for  the  4,800-square  yard  runway. 

c.     Forward  Sites.     The  five  selected  sites  are  des- 
cribed below. 

(1)  Available  Airfield.     These  areas  are  considered 
usable  without  an  engineering  effort. 

(2)  Available  or . Damaged  Airfield  or  Roadway.  When 
either  of  these  areas  exist,  only  a  small  crew  would  be  re- 
quired to  clear  the  area  of  loose  objects  prior  to  AV-SA  op- 
erations . 


(3)     Flat  Open  Grassland.     A  flat  75  by  75  foot 
area  is  required  for  surfacing.     These  sites  should  be  readily 
available  without  site  preparation.     AM 2  or  AM 6  could  be  used 
for  this  site.     These  materials  will  cover  a  72  by  7  2  foot 
area.     The  subqrade  sealing  membrane  will  expand  the  pad  to 
75  by  75  feet.     Any  of  these  surfaces  could  be  installed  in 
less  than  8  hours.     When  additional  parking  area  is  required, 
the  area  could  be  covered  with  AM2,  AM 6 ,  or  MOMAT.     It  may  be 
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TABIE  D-3-5.      (U)   QUANTITY  OF  EQUIPMEN 
—  -   EOR  AV-8A  facility  runway 

SINGLE  CANOPY 

"-/PERSONNEL 

ri  a  v 

3    DAY  o 

450  Tractor 

10 

7 

4 

580  Tractor 

4 

a 

2 

Lightweight  Scraper 

4 

2 

Lightweight  Road  Grader 

2 

2 

1 

Sheepsfoot  Roller 

2 

1 

1 

Lightweight  Dump  Truck 

6 

4 

3 

Grid  Roller 

1 

1 

1 

Forklift,  4,000-Pound 

4 

4 

4 

Men 

87 

82 

72 

TABLE  D-3-6.      (U)    QUANTITY  OF  EQUIPMENT/PERSONNEL 
FOR  AV-8A  FORWARD  SITE 
SINGLE  CANOPY  TREES 

ITEM  1 

PAD 

DAY 

ONLY 

2  DAYS 

FAD 
PARKING 
1  DAY 

AND 
AREA 
2  DAYS 

450  Tractor 

2 

1 

4 

2 

Lightweight  Road  Gracf'er 

2 

X 

2 

1 

Sheepsfoot  Roller 

1 

1 

1 

1 

Wobb 1 y  Whe e 1  Ro 1 lc r 

1 

1 

1 

j. 

Men 

22 

19 

25 

21 
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more  advantageous  when  using  AM2  or  AM 6  to  construct  a  second 
landing  pad  in  lieu  of  a  parking  area. 

(4)  Rough  Open  Terrain,  Small  Brush  Cover.  When 
the  best  site  selection  is  of  this  nature,   several  methods 
are  available  for  clearing  the  site  and  parking  area.  One 
method  would  be  by  hand;   however,   a  more  rapid  method  would 
be  with  a  450  tractor  and  a  roller.     With  this  equipment,  the 
site  should  be  ready  in  one  cay.     Fad  construction  should  be 
similar  to  that  of  paragraph  3  04g(4). 

(5)  Single  Canopy,  Tree  Trunks  Less  Than  4  Inches 
in  Diameter.     The  preparation  will  be  similar  to  that  of  the 
Facility,  utilizing  helicopter  transportable  equipment.  Te.ble 
D-3-6  lists  the  time  and  equipment  required. 

305.      (U)  Shelters 

a.     Main  Ease.     Expeditionary  shelters  will  be  provided 
at  the  Main  Base  for  storage,  offices,  maintenance,  billeting, 
and  life  support.     Two  alternatives  are  presented  to  fulfill 
these  requirements.     One  method  is  with  the  standard  military 
tents.     The  other  alternative  is  utilising  the  shelters  and 
life  support  equipment  found  m  the  SATS ,  VATS,  and  the  USAF 
Bare  Ease  concepts.     The  first  method  provides  the  lesser 
logistic  requirement,  and  the  trade-off  consideration  for 
the  latter  is  the  improved. morale  and  physical  well-being 
of  the  personnel. 

(1)  Storage.     Storage  space  at  the  Main  Base  will 
be  required  to  support  the  Main  Base,  Facilities,   and  Forward 
Sites.     Five  thousand  square  feet  -of  covered  storage  is 
planned;  this  can  be  accomplished  with  1C  medium  general 
purpose  tents  or  two  ATCO  storage  shelters,  each  erected  60 
feet  l~-ng. 

(2)  Offices/Workshops .     Five  individual  offices 
or  workshops  are  planned.     Thase  offices  or  workshops  may 
be  medium  general  purpose  tents;   however,  modules  are  much 
more  satisfactory  when  power  machinery  is  utilised  in  the 
workshop  area . 

(3)  Maintenance.     Standard  tents  large  enough  to 
ccn-cain  the  AV-&A  do  not  exist  in  inventory.     The  frame  type 
maintenance  tent  would  provide  suitable  space  for  some  re- 
pairs.    The  ATCO  hangar  would  provide  the  necessary  space 
for  covered  maintenance  of  the  AV-8A.     When  this  hangar  is 
used,   suitable  space  would  be  available  to  house  most  of 
the  workshops  required  utilizing  attachable  lean-tos. 
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(4)  Billeting.  Quarters  are  required  for  400  t© 
500  men.  Utilizing  the  medium  general  purpose  tents  or  the 
Goodyear  expandable  shelter,   4  0  to  5  0  units  would  be  required. 

{5)     Life  Support.     Life  support  will  include  sick- 
bay, galley,  heads,   and  protective  trenches. 

(a)  Sickbay.     This  area  will  he  established 
to  provide  first  aid.     More  serious  cases  will  be  air  lifted 
to  a  field  hospital.     The  sickbay  should  be  established  with 
a  minimum  of  two  general  purpose  tents  or  twc  Goodyear  ex- 
pandable shelters. 

(b)  Galley..     The  galley  facilities  will  be 
determined  by  the  type  meals  that  will  be  provided  at  the 
MainJ3ase.     Normally,  either  a  Class  "A"  or  Class  !tB"  meal 
will  be  provided     '  The  Class   "A"  meal  requires  a  field  galley 
with  refrigeration  capability.     The  Class  "B"  meal  requires  a 
field  galley  less  refrigeration  units. 

*~  (c)     Heads.     The  minimum  sanitary  conditions 

can  be  provided  with  the  Marine  Corps  prefabricated  head  and 
a  water  supply.     For  extended  operations,  a  unic  such  as  the 
USAF  LUST  system  will  be  more  satisfactory.     The  Marine  Corps 
will  begin  evaluation  of  similar  units  in  FY  73. 

(d)     Protective  Trenches.     The  urgency' of  these 
trenches  depends  on  the  hostility  of  the  area.     Once  the  air- 
field is  complete,   the  Case  53  0  tractor  could  be  utilized  to 
provide  these  trenches. 

b.     Facility.     The  tent  concept  is  considered  feasible 
for  this  area . 

(1)  Storage.       Two  general  purpose  tents  should  - 
provide  sufficient  storage  at  the  Facility.     They  will  provide 
1,024  square  feet  of  storage. 

(2)  Billeting.     Ten  general  purpose  tents  are  re- 
quired to  house  personnel  at  the  Facility. 

(3)  Head.     The  Marine  Corps  prefabricated  head 
provides  adequate  service.     Four  of  these  units  will  be  re- 
quired . 

(4)  Sickbay.     One  medium  general  purpose  tent 
would  provide  the  required  sickbay  aiea. 

(5)  Galley.     Class   "C"  rations  may  be  utilized 
at  the  Facility.     Should  Class  "A"  or  "B "  meals  be  desired,  ■ 
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the  same  units  as  described  for  the  Main  Base  would  be  re^ 
quired  to  prepare  the  meals  at  the  Facility. 

c.  Forward  Site.  Requirements  may  not  exist  at  the 
Forward  Site  for  shelters .  Should  individuals  be  required 
to  spend  the  night,  shelter  halves  or  tents  could  be  utilized. 

306.  (U)   Fuel  Farm 

a.  Main  3ase .     The  Marine  Corps  employs  the  Tactical 
Airfield  Fuel  Dispensing  System  (TAFDS)    for  refueling  aircraft 
at  expeditionary  fields.     The  system  includes  pumps,  filter 
separators,  hoses,  couplings,  and  collapsible  storage  tanks. 
The  present  TAFDS  refuels  at  the  rate  of  350  gallons  per 
minute  and  utilizes  10 , C QC-gallon  tanks.     This  system  is 
presently  undergoing  modifications  to  refuel  at  the  rate  of 
600  gallons  per  minute  at  50  to  60*>si,   utilizing  20,000- 
gallo'n  storage  tanks.     Six  tanks  will  support  one  squadron 

of  AV-8A's. 

b.  Facility.      "The  storage  capacity  should  be  30,000 
gallons  and  requires  pumps,   filters,  hoses/  and  tanks  similar 
to  the  TAFDS.     This  can  be  a  stationary  system  or  in  wheeled 
tankers.     Fuel  delivery  to  the  Facility  will  be  by  true):  or 
by  helicopter  carried  bladders. 

c.  Forward  Site.     Normally,   no  requirement  exists  for 
refueling  at  the  Forward  Site.     Fuel  trucks  or  helicopter 
expedient  refueling  system   (HERS)   may  be  utilized  if  the  tac- 
tical situation  requires  refueling. 

307.  (U)   Water  Supply 

a.  .  Main  Base.  V.'ater  is  required  at  the  Main  Base  for 
both  personnel  and  the  aircraft.  Total  daily  water  required 
at  the  Main  Ease  is  estimated  at  32,000  gallons,  of  which 

3 , 600 " gallons  are  demineralized  water  for  the  AV-8A  engine. 
Water  may  be  shipped  in  bladders  or  provided  from  a  well  on 
site.     Demineralized  water  can  be  provided  to  the  required 
specifications  utilizing  the  standard  trailer  mounted  dis- 
tiller in  the  Marine  Corps  inventory.     Presently,  there  are 
no  suitable  storage  containers  in  the  Marine  Corps  inventory 
for  demineralized  water. 

b.  Facility.     The  demineralized  water  supply  for  the 
Facility  will  probably  be  transported  by  wheeled  tanker  or 
helicopter  transportable  bladder  from  the  Main  Ease  if  ade- 
quate water  is  not  available. 

c.  Forward  Site...    Presently,   no  provision  is  being 
made  to  supply  water  at  the  Forward  Site. 
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308.      (U)   Electrical  Requirements 

a.  Main  Base.     The  electrical  requirements  for  the 
Main  Base  are  estimated  at  5,448  KVA.     The  standard  expedi- 
tionary airfield  utilizes  an  8,500  KVA  power  supply.  This 
unit  would  provide  ample  power  for  the  Main^Base. 

b.  Facility.  A  100  1CW  self-contained  unit  plus  organic 
T/E  generators  should  be  able  to  provide  the  required  power  at 
the  Facility. 

c.  Forward  Site.     No  power  requirement  is  anticipated 
at  the  Forward  Site. 

3  09.      (U)   Qrrir.ance  Storage .     The  criteria  for  ordnance  storage 
at  AV-8A  bases  are  governed  by  the  requirements  imposed  in 
Ordnance  Pamphlet  5   (reference  4).     When  revetments  are  util- 
ized, they  will  be  constructed  60  feet  by  60  feet  with  walls 
3  "feet  wide  at  the  top  and  12  to  15  feet  high.     Without  revets 
ments,  open  storage  must  be  in  stacks  of  less  than  20  tons 
separated  by_300  to  500  feet.     Location  of  the  storage  area 
must  be  1,000  feet  from  sources  of  high  power  radio  frequency 
emissions,  750  feet  from  the  runway  and  taxiway,   1*334  yards 
from  the  approach  ends  of  the/runway  and  66  7  yards  from  the 
center  of  the  approach  lanes  of  the  runway ,   and  8  00  yards 
from  the  nearest  personnel  or  working  area.     When  trees  or 
vegetation  exist  in  the  storage  area,  only  those  in  the  actual 
-storage  space  will     be  removed.     If  required  because  of  soft 
soil  problems,  the  revetments  will  be  stabilized  and  matting 
provided  on  roadways  connecting  the  storage  to  the  ordnance 
loading  area. 

a.  Main  Base.     The  ordnance  storage  area  will  cover 
an  area  of  450,000  square  feet.     In  this  area,   16  revetments 
will  be  constructed.     Each  revetment  will  require  one  day  to  . 
construct,  utilizing  three  scrapers  and  tractors.     A  demoli- 
tion area  will  require  an  additional  revetment  800  yards  from 
the  storage  area. 

b.  Facility.     Because  of  the  engineer  effort  required 
for  revetments,  only  open  storage  will  be  considered  at  the 
Facility. 

c.  Forward  Site.     Normally,  there  wall  be  no  ordnance 
storage  provided  at  the  Forward  Site.     Open  storage  may  be  - 
utilized  if  the  tactical  situation  requires. 
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SECTION  4. 


401.  (U)   General .     Security  of  a  Main  Base,,  a  Facility,  and 
a  Forward  Site  is  not  considered  to  be  essentially  different 
from  any  fixed  or  semi-fixed  installation;  however,   there  are 
factors  which  should  be  considered  by  the  commander  prior  to 
displacement  of  aviation  ashore  or  forward.     Sea  basing  poses 
no  security  problems  peculiar  to  AV-8A  operations;  therefore, 
only  land  basing  will  be  addressed. 

402.  (U>  Main  Base.     The  establishment  of  security  for  a  Main 
Base  is  essentially  no  different  from  that  of  a  standard  air- 
field.    Physical  security  may  be  provided  by  a  provisional 
ground  defense  force  or  by  an  infantry  unit  assigned  from  the 
landing  force.     The  size  of  the  Main  Base  will  normally  permit 
dispersal  of  aircraft. 

403.  (U)   Facility .     The  need  for  physical  security  at  a 
Facility  will  increase  somewhat  from  that  of  a  Main  Base 
because  of  the  proximity  of  the  Facility  to  the  enemy  under 
envisioned  concepts  of  employment.     A  Facility  may  not  have 
space  available  for  aircraft  dispersal.     In  these  cases,  plans 
must  be  made  for "aircraft  fly-away  to  prevent  damage  or  des- 
truction of  the  planes  if  the  Facility  is  threatened  by  enemy 
fires.     Physical  security  will  be  provided  by  a  provisional  . 
defense  force  or  an  infantry -element  of-  the  landing  force,  as 
determined  by ' the  landing  foi"ce  commander .     Maximum  use  should 
be  made  of  camouflage.     The  landing  force  commander  will  be  re 
quired  to  weigh  the  advantages  of  establishing  a  Facility  • 
against  the  disadvantages  of  committing  infantry  to  security 
functions . 

404.  (U)   Forward  Site.     The  nature  of  a  Forward  Si}:e  and  its 
location  in  relation  to  "frontline"  units  in  presently  envi- 
sioned concepts  of  employment  dictate  that  24 -hour  physical 
security  be  provided.     Consideration  must  be  given  to  AV-8A's 
VTOL  signature  disclosing  the  location  of  relatively  unpre- 
pared sites.     The  Forward  Site  will  usually  bo  moved  period- 
ically which  will  provide  a  measure,  of  security  for  the 
aircraft.     Maximum  use  of  camouflage  at  the  Forward  Site 
should  be  practiced,   and  aircraft  should  be  removed  to  a  Main 
Base  or  a  Facility  during  the  hours  of  darkness  or  reduced 
visibility  to  prevent  damage  or  destruction  by  enemy  fires. 
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ANNEX  E  -  COMMAND  AND  CONTROL  (U) 


SECTION   1. .    INTRODUCTION    (U)   • 

101.  (U)    General .     This  annex  considers  the  command  and  con- 
trol procedures  ro  be  used  when  employing  the  AV-8A  as  a 
function  of  the  basing  concept. 

102.  (U)  Background.. 

a.  Introduction  of  the  AV-8A  with  its  V/STOL  capability 
raises  the  question  of  how  to  integrate  this  aircraft  with 
existing  command  and  control  procedures  so  as  to  fully  exploit 
its  .unique  characteristics  and  to  increase  the  responsiveness 
of  air  support  to  ground  forces.  -    ^— •_  - 

b.  The  air  command  and  control  systems,  both  Navy  and 
Marine  Corps,   appear  adequate  as  presently  constituted  to  ac- 
commodate employment  of  the  aircraft.     There  are,  however, 
specific  aspects  of  command  and  control  procedures  : which  must 
be  carefully  examined  to  determine  how  best  to  adapt  them  to 
various  basing  postures. 

c.  Current  doctrinal  procedures-  for  command  and  control 
as  set  forth  in  NWP ' s.  and  FMFM ' s  will  apply. where  applicable." 

d.  The  procedures  developed  in  this"  annex  will  be  sub- 
jected t_o  operational  testing  during  the  conduct  of  an  amphib- 
ious exercise  and  will  be  refined  or  verified. 

103.  (U)   Scope/Methedo logy  /  -  - 

a.  In  order  to  provide  a  basis  for  integration  of  the 
AV-8A  into  the  command  arid  control  system,  the  existing  agen- 
cies and  their  functions  will  be  examined. 

b.  Integration  of  the  AV-8A  into  the  system  will  be 
presented  by  an  examination  of  the  procedures  utilized  to 
provide  command  and  control  during  employment  from  Sea  Bases/ 
Platforms,   Forward  Sites,  Facilities,   and  Main  Bases. 
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SECTION   2.      COIIHAND  AND  CONTROL  SYSTEMS  (U) 

201.  -  (U)   Navy  Air  Control  Agencies.     Existing  agencies  for 
air  control  afloat  are  outlined  below: 

a.     During  the  afloat  phase  of  amphibious  .operations, 
the  Commander  Amphibious  Task  Force    (CATF)    delegates  the 
authority  to  control  aircraft  to  a  member  of  his  staff  called 
the  Tactical  Air  Officer   (TAO) .     The  TAO  is  normally  the  com- 
manding officer  of  a  Tactical  Air  Control  Squadron   (T AC RON) , 
the  Navy  organization  which  is  designed  to  control  air  oper-* 
ations  for  an  amphibious  task  force.     The  TAO  controls  air 
operations  through  three  agencies— the  Tactical  Air  Control 
Center    (TACC   (afloat)},  the  Helicopter  Direction  Center  (HDC) 
and  the  Tactical  Air  Direction  Center   (TADC  (afloat)). 

■'  _  b.     The  TACC     is  the  senior  agency  within  the  Navy  air 

control  system.     It  is  normally  located  aboard  the  CATF  flag- 
•  ship  within  the  Supporting  Arms  Coordination  Center  (SACC) 
•       •  —-and  near  the  flagship  Combat  Information  Center   (CIC) .  This 

arrangement  simplifies  the  SACC 1 s  job  of  coordinating  all 
supporting  arms  and  allows  the  TACC  to  use  the  CIC's  facili- 
ties to  control  air  defense  operations.     The  TACC  coordinates- 
air  operations  among  the  subordinate  control  agencies  and 
directly  controls  air  operations  within  the  Amphibious  Object 
tive  Area   {AO A) ,  except  helicopter  ship-to-shore  movement. 
The  TACC  delegates  control  of  helicopter  ship-to-shore  oper- 
ations to  an  HDC. 

   « 

c.     The  HDC  is  normally  located  on  the  Transport  Group/ 
Unit  Commander's  flagship  so  that  it  can  respond  to  the 
Commander  Landing  Force's   (CLF)   plans  ana  directions  in  the 
helicopter  ship-to -shore  movement  during  the  assault  phase. 
This  agency  receives  ail  mission  requests  for  helicopter 
ship-to-shore  movement  and  assigns  specific  aircraft  to 
perform  these  missions.     The  HDC  must  coordinate  all  heli- 
copter operations  with  the  TA'X  to  insure  they  do  not  inter- 
fere with  other  air  operatic. s ,  and  the  TACC  must  coordinate 

the  SACC  so  they  do  not  interfere 


trol  agency  in  the  Navy  air  control 

Air  Direction  Center   (TADC) .  The 
TACC  except  that. its  control  author- 
ubordinate  to  the  TACC  and  is  limited, 

A  TAD.C  is  "formed  to  control  air 
conditions : 

(1)     When  an  advance  force  enters  the  AOA  to  con- 
duct preassault  operations  before  the  CATF  arrives,  the 


all  air  operations  with 
with  other  supporting  a 

-  d.  The  third  con 
system  is  thee. Tactical 
TADC  is  similar  to  the 
ity  within  the  AOA  is  7. 
either  in  time  or  rpace 
operations  under  throe 


Advance  Force  Commander  will  control  air  operations  from  his  - 
flagship  through  a  TADC. 

(2)  When  CATF  divides  the  AOA  into  sectors,   he  will 
delegate  the  authority  to  control  air  operations  in  each  sec- 
tor to  an  Attack  Group  Commander. 

(3)  As  the  landing   force  moves  ashore,   the  CATF 
normally  divides  the  AOA  into  landward  and  seaward  sectors 
and  passes  control  of  air  operations  in  the  landward  sector 
to  the  CLF  in  increments  as  the  landing  force  phases  its  air 
control  agencies  ashore. 

202.      (U)   Marine  Air  Command  and  Control  Agencies .  Existing 
agencies  within  the  Marine  Air  Corrjnand  and  Control  System 
(MACCS)   for  control  of  air  support  during  the  assault 
phase  of  an  amphibious  operation  and  subsequent  operations 
ashore  are  outlined  below : 

a.  The  Tactical  Air  Control  Party   (TACP)   is  the  air 
control  agency  organic  to  the  ground  combat  element  of  the 
landing  force.     The  mission  of  the  TACP  is  to  establish  and 
maintain  communications  and  liaison  between  the  unit  in  which 
it  functions  and  appropriate  air  control  agencies  for  the 
request,  coordination,   and  control  of  close  air  support,  and 
to  advise  the  commander  on  the  employment  of  air  support. 

The  battalion  TACP  is  composed  of  an  Air  Liaison  Officer 
(ALO)   and  two  Forward  Air  Controllers   (FAC's)  .     The  regi- 
mental TACP  consists  of  one  ALO,   and  the  division  TACP  con- 
sists of  two  ALO's.     Each  TACP  has  the  communication  person- 
nel and  equipment  required  for  its  tasks.     For  the  purpose 
of  coordination  of  air  support  with  other  supporting  arms, 
the  TACP ' s  arc  collocated  with  respective  level  Fire  Support 
Coordination  Centers    (FSCC's).     The  7vL0  of  each  TACP  is 
functionally  the  Air  Officer  of.  the  FSCC. 

b.  The  Forward  Air  Controller  is  an  aviation  officer 
member  of  the  TACP  who,   from  a  forward  position,  or  in  an 
observation  aircraft,  controls  aircraft  engaged  in  close 
air  support  missions.     He  may  request  and  control  air strikes 
on  preplanned  targets  or  targets  of  opportunity. 

c.  The  Direct  Air  Support  Center   (DASC)    is  the  prin- 
cipal air  control  agency  subordinate  to  the  TACC/TApC ,  it 
is  organized  and  equipped  specifically  for  the  purpose  of 
control  and  direction  of  close  air  support  and  assault  sup- 
port operations.     The  primary  function  of  the  DASC  is  tc 
provide  a  fast  reaction  capability  to  requests  for  tactical 
air  support.     The  T AC C /TADC  allocates  sorties,  along  with 
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the  necessary  control  authority,  to  the  DASC  to  satisfy  re- 
quests for  tactical  air  support. 

d.  The  Tactical  Air  Command  Center   (TACC)   is  the  senior 
air  control  agency  of  the  landing  force.     It  is  capable  of 
directing,   controlling,   and  coordinating  all  air  operations  in 
the  objective  area. 

e.  The  Tactical  Air  Direction  Center    (TADC)    is  an  air 
control  agency  subord inate  to  the  TACC   (afloat/ashore).  It 
is  the  agency  through  which  the  CLF  exercises  direction,  con- 
trol,  and  coordination  of  air  operations  within  his  assigned 
sector  of  responsibility.     When  control  of  air  operations  is 
passed  from  CATF  to  CLF ,   the  TADC  becomes  the  TACC.  Whenever 
air  operations  are  of  such  magnitude  or  cover  areas  of  such 
size  that  it  becomes  impractical  to  direct  ail  air  operations 
from  a  single  T/vCC ,   one  or  more  TADC ' s  may  be  established  to 
direct ,• control ,   and  coordinate  certain  specific  air  opera- 
tions or  air  operations  within  designated  sectors. 

f.  The  Marine  Air  Traffic  Control  Unit    (MATCU)  pro- 
vides expeditionary  terminal  control  facilities  for  aircraft 
take-offs  and  landings  and  is  specifically  organized- and 
equipped  to  perform  this  service.     The  MATCU 1 s  are  organic 
to  each  Marine  Aircraft  Group    (MAG) .  • 

*     g.     In  addition  to  the  above,   two  other  elements  of  the 
MACCS'  remain  to  bo  discussed.     They  are  the  Tactical  Air  Oper- 
ations Center    (TAOC)   and  the  Air  Support  Radar  Teams  (ASRT's). 
The  TAOC  is  the  subordinate  to  the  TACC /TADC.     Its  primary 
mission  is  to  detect,   identify,   and  control  the  intercept  of 
hostile  aircraft  and  missiles.     It  also  provides  navigational 
assistance  to  friendly  aircraft  in  the  accomplishment  of  sup- 
port missions.     The  ASRT  is  an  air  support  control  agency  sub- 
ordinate to  the  DASC.      Its  primary  mission  is  to  provide  day/ 
night  precision  radar  tracking  and  positioning  of  strike  air- 
craft in  all-weather  and  visibility  conditions  for  -medium  and 
high  altitude  bombing.     Both  agencies  are  primarily  involved 
with  the  control  of  aircraft  once  they  arc  airborne  as  opposed 
to  land/launch  control  functions.     Since  it  has  been  previ- 
ously noted  that  the  AV-8A  will  operate  in  the  same  manner 
as-  other  fixed-wing  aircraft  once  airborne ,  further  discus- 
sion of  these  agencies  is  net  necessary. 
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SECTION   3.      COMMAND  CONTROL  DURING  EMPLOYMENT  OF  THE  AV-8A  (U) 

301.  (U)    General .     As  presented  in  Annex  D,  AV-3A  operations 
in  support  of  the  landing  force  will  occur  in  three  distinct 
phases* — Phase  One  features  operations  from  Sea  Bases;  Phase 
Two  features  emplacement  of  a  Facility;   and  Phase  Three 
includes  establishment  of  a  Main  Base.     This  section  will 
discuss  the  command  and  control  procedures  employed  while  con- 
ducting operations  from  Sea  Bases/Platforms ,   Forward  Sites, 
Facilities r  and  Main  Bases  as.  outlined  in  the  basic  concept. 

302.  ( U )    Sea bases/Platforms . 

a.  Through  the  combined  facilities  of  the  SACC,  TACC , 
and/or  TADC ,   the  CATF  has  the  capability  to  control  and  inte- 
grate the  supporting  arms  of  the  task  force.     The  elements 

of  the  SACC  provide  the  means  for  coordinating  and  directing 
supporting  arms   into  target  areas .     The  TACC  or  TADC  have 
the  facilities  for  controlling  and  directing  ail  air  support. 
Each  Sea  Base  and  Sea  Platform  provides  UHF  communications 
for  launch  and  recovery  of  aircraft.     It  is  into  this  frame- 
work that  the  AV-8A  command  and  control  requirements  will  be 
integrated . 

b.  When  a  mission  request  is  submitted  to  the  TACC  on 
the  Tactical  Air  Request   (TAR)   net,   the  TACC  evaluates  the 
request  and  coordinate s  area  clearance  with  the  SACC.  Upon 
approval  of  the  mission,   the  TACC  alerts  the  AV-8A  element 
selected  for  the  mission  by  means  of  internal  ship's  radio, 
the  Helicopter  Command  net,   the  Tactical  Air  Traffic  Control 
net   (TATC),  or  Air  Coordination  net ,  "which  link  all  Sea  Bases 
and  Platforms  with  the  TACC.     Detailed' mission  brief  may  be 
passed,  or  the  AV-8A  may  simply  be  directed  to  launch  for 
further  brief,  once  airborne,   on  an  assigned  UHF  frequency. 

c.  When  clear  of  the  immediate  launch  site,   the  AV-8A 
will  switch  to  the  assigned  frequency  for  further  instruction 
and/or  mission  brief.     Once  communication  is  established  with 
the  TACC,  air  control  of  the  A V - 8 A  will  be  identical  to  that 
of  any  other  fixed-wing  attack  aircraft.     Upon  completion  ol 
the  assigned  mission,   the  AV-8A  will  check  back  through  the 
TACC  and  control  will  be  passed  back  to  the  appropriate  Sea 
Base  or  Sea  Platform  for  recovery. 

d.  During  the  afloat  phase,  the  amphibious  task  force 
relies  upon  CVA  and  CVS  elements  for  antiair  and  ]ong-range 
surf ace  defense .     Introduction  of  the  AV-8A  into  the  amphib- 
ious force  inventory  provides  the  force  commander  with  a  new 
and  flexible  defensive  weapon.     AV-8A's  located  aboard  Sea 
Platforms  and  Sea  Bases  may  be  postured  in  an  on-call  status. 
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prepared  to  attack  targets  of  opportunity  or  to  provide  addi- 
tional counterair  or  surface  defense  forces.     Command  and  con- 
trol communications  are  available  to  effect  employment  in  this 
manner. 

3  03.      (U)   Forward  Sites. 

a.  Since  the  TACP  is  landed  concurrently  with  a  bat- 
talion or  regimental  command  post,  and  is  collocated  with  the 
FSCC ,   it  is  possible  that  employment  of  the  AV-8A  early  in  the 
landing  phase  could  be  accomplished  by  locating  the  Forward 
Site  close  to  the  TACP/FSCC ' s .     This  employment  is  expected  to 
be  dependent  upon  the  ability  to  utilize  possible  existing 
roads,   abandoned  airfields,  or  suitably  stable  fields/areas. 
The  time  frame  addressed  is  very  early  in  the  landing/assault 
phase  and  only  limited  forces  and  engineer  effort  would  be 
available  for  site  preparation  or  security.     The  TACP/FSCC 

at  the  battalion/regiment al  levels  possess  the  requisite 
communications  for  contact  with  the  TACC/TADC  and  SACC ,  or 
the  DASC  when  it  is  ashore,   for  the  purpose  of  area  and  mis- 
sion clearance.     Communication  with  the  Forward  Site  may  be 
accomplished  by  DBF,   HP,  FM ,  or  a  land  line.  Land/launch 
communications  could  be  accomplished  using"  UHF  and  FM  between 
the  TACP  or  DASC  and  the  AV-8A.     The  line-of-site  limitations 
of  UHF  and  FM  communications  from  ground-to-ground  sites  must 
be  recognized. 

b.  In  certain  situations,   a  Forward  Site  may  serve  to 
place  the  AV-8A  in  the  optimum  location  for  immediate  response 
to  the  ground  commanders'   air  support  requirements.     The  TACC/ 
TADC  or  DASC,   acting  upon  order  of  the  CATF/CLF ,  may  allocate 
AV-87i's  to  Forward  Sites  to  function  in  support  of  a  ground 
unit.     The  supported  ground  unit  could  be  authorized  .  to 
launch  the  AV-8A  without  experiencing  even  the  limited  process- 
ing delay  occasioned  by  the  MACCS .     launch  of  the  AV-8A  through 
the  use  of  organic  TACP  communications  would  be  directly  re- 
sponsive to  the  particular  ground  commander.     The  TACC/TADC 

or  DASC,  as  appropriate,  will  monitor  the  request,  and  silence 
will  indicate  approval  of  the  launch.     The  DASC  or  TACC/TADC 
would  retain  the  option  of  diverting  aircraft  so  assigned 
either  prior  to  or  after  launch.     This  option  permits  massing 
of  aircraft  assets  or  divert  of  sorties  to  more  critical  mis- 
sions.    In  those  instances  where  communication  limitations 
preclude  the  TACC/TADC  or  DASC  from  monitoring  requests,  a 
determination  must  be  made,   prior  to  allocation  of  the  AV-SA 
to  a  Forward  Site,  as  to  whether  launch  can  bo  directed  bv 
the  TACP  without  prior  approval.     If  concurrence  is  required 
prior  to  launch,   the  communication  relay  requirement  may  negate 
the  advantage  hoped  for  in  response  time. 
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c.  The  DASC  moves  ashore  as  soon  as  the  tactical  situ- 
ation permits  and  possesses  the  requisite  communication  equip- 
ment -for  control  and  ccordination  of  the  close  air  support  for 
the  landing  force.     Employment  of  the  AV-8A  could  be  accom- 
plished by  locating  the  Forward  Site  close  to  the  D'-iSC .  Com- 
munications with  the  Forward  Site  may  be  accomplished  by  UHF , 

I  IF ,  FM,  or  a  land  line.     Land/launch  communications  between 
the  AV-SA  ana  the  DASC  could  be  accomplished  using  UHF  or 
FM. 

d.  The  procedures  outlined  for  the  DASC  arc-  equally 
applicable  in  considering  the  AV-8A  with  the  TACC/TADC . 

304  .      (U)   Facility  and  l!ain  Ease. 

a.  During  Phase  Two,   the  AV-8A  will  operate  from  a 
Facility,  which  is  a  small  airfield  with  the  capability  to 
provJ.de  limited  support  to  aircraft  ashore.  Communication 
between  agencies  of  the  MACCS  and  the  Facility  may  be  accom- 
plished by  CilF,   HF,  FM,   or  land  line.     The  Facility  is  fully 
integrated  into  the  MACCS ,.  and  command  and  control  of  the 
AV-8A  is  identical  to  that  of  any  other  fixed-wing  aircraft. 
Land/launch  communications  will  be  supported  by  MATCU. 

b.  Establishment  of  a  Main  Base  will  provide  complete  , 
support  of  the  AV-SA  ashore.     The  Main  Base  is  fully  integrated 
into  the  MACCS,  and  command  and  control  is  identical  to  that  of 
the  Facility.     Land/launch  communications  will  be  supported  by 
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ANNEX  F   -  LOGISTIC  SUPPORT  (U) 


SECTION   1.      LOGISTIC  REQUIREMENTS  (U) 

101.  (U)  General .  This  annex  discusses  concepts  for  logistic 
support  of  AV-8A  operations  from  the  bases  defined  .in  Annex  D. 
The  follqv/ing  categories  of  logistic  support  are  addressed: 

a.  Maintenance, 

b.  Transportation. 

c.  Stockage.  . 

d.  Deployment . 

102.  (U)  Criteria .  The  logistic  support  system  for  the  AV-8A 
should  allow  the  aircraft  to  achieve  its  maximum  combat  effec- 
tiveness in  the  most  economic  fashion.  Specifically,  the  most 
desirable  logistic  support  system  should: 

a.  Meet  day-to-day  requirements  in  a' routine  manner. 

b.  Be  readily  and  rapidly  expandable  to  meet  peak 
requirements . 

c.  Provide  reliable  support  in  the  combat  environment. 

d.  -Be  economical  in  operation. 

e.  Be  readily  deploy ab le  with  the  landing  force. 

f.  Have  no  adverse  effect  on  landing  force  operations. 

g.  Have  no  adverse  effect  on  AV-8A  effectiveness, 

h.  Be  compatible  with  Marine  Corps  logistic  doctrine. 

103.  (U)   Maintenance .     The  maintenance  concept  must  estab- 
lish a  balance  between  self-sufficiency  at  each  type  of  base 
and  economy  of  centralized  support.     The  maintenance  require- 
ments for  each  type  of  base,  developed  in  Annex  D,  provide 
the  capability  for  each  base  to  perform  maintenance  commen- 
surate with  its  function.     Should  the  need  arise  for  unsched- 
uled, maintenance  exceeding  the  capability  of  a  Sea  Platform, 
Facility,  or  Forward  Site,  this  need  can  be  met  by  flying  the 
aircraft  to  a  Main  Base  or  Sea  Base    (if  the  aircraft  is  fly- 
able)  ;  bringing  the  necessary  personnel  and  equipment  to  the 

*&£cffGPlat£r.rm,  Facility,   or  Forward  Site;  or  lifting  the 
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aircraft  to  a  Main  Ease  or  Sea  Base  by  heavy  lift  helicopter. 
The  following  capabilities  are  envisioned  at  each  type  of 
base  : 

a.  Sea  Base.     A  Sea  Base  provides  organizational  (OMA) 
and  intermediate   (IMA)   maintenance  activity,     If  shipboard 
limitations  preclude  a  full  IMA  capability,  additional  spares 
must  be  provided  for  those  items  which  cannot  to  repaired. 
Support  must  be  provided  for  aircraft  operating  from  Sea  Plat 
forms  as  well  as  from  the  Sea  Base. 

/ 

b.  Sea  Platform.     A  Sea  Platform  may  or  may  not  be 
capable  of  turning  around  AV-8A  missions.     If  a  turnaround 
capability  is  required,   the  following  support  is  necessary: 

(1)  Capability  to  perform  turnaround  inspection. 

(2)  Pressure  refueling. 

(3)  Demineralized  water  replenishment . 

(4)  Ordnance  loading. 

(5)  If  possible,  capability  to  perform  minor 
repai.rs  of  a  recurring  nature . 

c.  Main'  Base.     A  Main  Base- provides  OMA  and  IMA.  The 
most  economical  manner  of  providing  this  capability  ashore  in 
an  amphibious  operation  is  to  phase  ashore  the  personnel'  and 
equipment  from  a  Sea  Base ,   augmented  as  necessary  to  estab- 
lish the  Main  Base.     The  Main  Base  must  be  capable  of  support 
ing  subsidiary  Facilities  and  Forward  Sites. 

d.  Facility.     A  Facility  provides  limited  OMA  mainte- 
nance for  the  AY-OA."  '  For  economy  of  operation,   it  is  desir- 
able that  aircraft  operating  from  a  Facility  be  retained 
there  for  several  days,   except  during  tactical  situations  in 
which  security  at  night  cannot  be  provided.     The  following 
support  is  needed  at  a  Facility: 

(1)     Capability  to  perform  daily  and  turnaround 
inspections  and  servicing. 


(2) 
(3) 
(4) 
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(6)-    Capability  to  perform  on-aircraft  repairs  of 
a  recurring  nature  such  as  tire  change,  replacement' of  line 
replaceable  units,   system  checks,  adjustments,  and  minor 
repair s . 

e.     F6rward  Site.     A  Forward  Site  provides  the  minimum 
support  necessary.     Although  the  AV-3A  can  remain  on  ground 
alert  with  no  external  support,  it  may  be  desirable  in  certain 
situations  to  assign  maintenance  personnel  to  Forward  Site. 

104.      (U)   Transportation .     Transportation  requirements  in 
support  of  the  AV-SA  will  vary  depending  on  mission  require- 
ments, base  locations  and  accessibility,  weather,  and  terrain. 
Since  these -requirements  will   not  be  constant,   it  is  not  de- 
sirable to  -establish  a  dedicated  transportation  system  in 
support  of  the  AY-8A    (exclusive  of  squadron  T/E) .  Transpor- 
tation assets  will  bo  allocated  by  the  landing  force  commander 
on  the  basis  of  overall  landing  force  logistic  capabilities 
and  requirements.     The  discussion  below  established  typical 
transportation  requirements  for  replenishment,  personnel,  and 
other  materiel. 

a.     Replenishment .     Table  F-l-1  summarizes  typical  daily 
consumption  at  the  various  types  of  AV-8A  bases.     These  re- 
quirements are  derived  as  follows: 

(1)     Sea  Base.     Two  cases  are  shown :     Twenty  AV-8A's 
or  six  AV-8A's,  assumed  to  be  operated  from  a  typical  Sea  Base 
at  the  rate  established  in  Annex  3  of  four  sorties  per  air- 
craft per  day.     The  mission  is. assumed  to  be  a  50-nautical 
mile  radius  attack  mission  with  guns  and  external  stores. 
Take-off  run  is  assumed  to  be  300  feet.     Ordnance  expended 
per  mission  is  approximately  3,380  pounds    (3,180  pounds  of 
externa^  ordnance  plus  250  pounds  of  30mm   (200  rounds) ) . 
From  Figure  B-2-8,   fuel  consumed  per  mission  is  2,200  pounds, 
or  323  gallons  at  6;8  pounds  per  gallon  JP-5  fuel.'  Demineral- 
ized  water  is  consumed  at  150  pounds  per  sortie.  Material 
consumption  is  based  on  17.6  pounds  per  man  per  day  afloat 

(reference  1)   and  an  estimate  of  368  personnel  to  support  20 
AV-8A's  .(squadron  Table  of  Organization)   or  160  personnel 

(approximately  one-third  of  squadron  plus  IMA  plus  support) 
to  support  six  AV-SA's. 

-   (2)     Sea  Platform.     A  Sea  Platform  will  normally 
have  no  consumption  With  the  possible  exception  of  fuel  for 
topping  off  find  domineralized  water  rep1  enishment . .... 

(3)  Main  Base.  In  the  case  shown,  the  Main  Base 
is  assumed  to  support  10  aircraft  flying  from  the  Main  Base 
and  an  additional  10  aircraft  flying  from  Facilities.  In 
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deriving  fuel  and  ordnance  consumption,   the  following  assump- 
tions are  made: 

(a)  One-fourth  of  the  sorties  from  the  Main 
Base  and  Facilities  are  staging  missions  to  Forward  Sites. 

(b)  The  average  ordnance  load  for  missions 
from  Forward  Sites  is  2,600  pounds  of  expendable  ordnance. 

(c)  Missions  from  the  Main  Base  take  off  with 
an  average  of  4,500  pounds  of  expendable  ordnance. 

(d)  Fuel,  ordnance,  and  materials  for  the 
Facilities  are  shipped  through  the  Main  Rase. 

(e)  Attack  missions  from  Facilities  take  off 
with  an  average  of  4,000  pounds  of  expendable  ordnance, 

(f)  Material  consumption  is  26.2  pounds  per 
man  per  day  ashore    (reference  1)   for  500  personnel. 

(g)  Each  mission  consumes  150  pounds  of 

water . 

(4)  Facilities.     The  assumptions  stated  above  are 
applied  to  Facilities  supporting  six  AV-8A1 s  and  ten  AV-SA's, 
as  shown  in  Table  F-l-1.     Manning  is  assumed  to  be  78  for  six 
AV-8A's  and  116   for  ten  AV-8A's  as  shown  in  Annex  D,  Table 
D-l-2  . 

(5)  Forward  Sites.     The  only  routine  consumption 
which  may  be  required  at  Forward  Sites  is  demineralized 
water,  at  150  pounds  per  take-off. 

b.  Personnel  Transport.     Transportation  must  be  provided 
to  move  personnel  between  the  Sea  Base  or  Main  Base,  Facili- 
ties, and  Forward  Sites.     Some  movements  of  personnel,  pri- 
marily rotation  of  air  and  ground  crews  at  Facilities,  can  be 
planned  in  advance,  but  responsive  transportation  is  essential 
for  unplanned  personnel  movements  to  repair  unflyable  aircraft,, 
landinq  pads,  or  support  equipment.     Where  swift  and  reliable 
means  of  ground  transport  are  lacking,  light  or  medium  heli- 
copter support  is  essential. 

c.  Other  Materials. 

(1)     Transportation  must  be  provided  for-  repair 
parts  and  support  equipment  to  meet  unscheduled  requirements. 
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(2)     An  additional  requirement  is  the  need  to  lift 
unflyable  AY-BA' s  which  cannot  be  repaired  at  a  Facility  or 
Forward  Site.     The  CH-53.D,  wxi'ieh  can*  1  i ft.  the  empty  weight  of 
the  AV-8A  on  a  74-nautical  mile  mission  radius  at  Sea  Level, 
95  degi-ees  F.,   is  currently  available  to  perform  this  mission. 
In  the  :uid-range  period,  the  advent  of  the  heavy  lift  helicop- 
ter will  make  possible  the  retrieval  of  fully  loaded  AV-8A's 
from  Facilities  and  Forwcxd  Sites. 


105.  (U)   Stockage.     The  levels  of  materiel  stocked 
Main  Base  and  Facilities  represent  a  resolution  of  the  con- 
flicting demands  of  mobility  on  the  one  .hand  and  supply  effec- 
tiveness on  the  ether. 

a.  The  Main  Base  will  be  located  with  emphasis  on  acces- 
sibility by  surface  transport,   so  that   it  can  be  supplied  di- 
rectly from  the  Beach  Support  Area   (BSA)  or  Logistic  Support 
Area   (LSA) .     Stock  levels  at  the  Main  Base  will ' depend  on 
proximity  to  the  supply  source,  availability  of  storage  at 

the  Main  Base,  and  operational  requirements.     Fuel  and  ord- 
nance represent  the  majority  of  tonnage  and  volume  to  be 
stocked.     Back-ups  for  spare  parts  arid  equipment  will  be 
established  on  trie  basis  of  consumption  experience . 

b.  While  it  is  envisioned  than  a  Facility  will  be  re- 
supplied  daily  to  meet  varying  operational  requirements ,  a 
"safety  stock"  of  at  least  one  day  of  fuel  and  ordnance'  should 
generally  be  maintained  at  the  Facility  to  insure  that  opera- 
tional commitments  can  be  met  under  adverse  conditions.  Spare 
pack-ups  for  Facilities  will  also  be  required. 

106.  (U)   Dec lcvment .     Transportation  and  support  are  required 
to  deploy  the  Main  Base,  Facilities,  and  Forward  Sites  ashore 
and  to  redeploy  these  as  the  tactical  situation  dictates.  Be- 
cause- of  its  extensi veness ,   the  Main  Base  will  seldom  be  re- 
deployed once  it  is  established  ashore.     Early  operation  ashore 
or  from  a  forward  location  may  be  achieved  by  establishing  a  . 
Forward  Site,   incrementally  expanding  it  to  a  Facility,  and 
expanding  it  to  a  Main  Base  if  desired. 

a.     Main  Base.     As  described  in  Anne::  D,   the  functions 
performed  at  a  Main  Base  resemble  those  of  a  Short  Airfield 
for  Tactical  Support   (SATS)  ,  as  described  in  reference  2,  with 
the  exception  that  runway  length  need  be  only  1,500  feet  and 
catapult  and  recovery  systems  are  not  needed.     The  weight  and 
cube  of  Main  Pare  support  equipment  is  therefore  estimated  on 
the  basis  of  SATS  data.     The  general  purpose  vehicle  comple- 
ment is  df^cribod  in  Section  3  of  this  annex,  and  matting 
requirements  are  established  in  Section  3  of  Annex  D.  Table 
F-l-2  presents  estimates  for  the  weights  of  vehicles  and 
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TABLE  F-l-2.      (U)   ESTIMATED  EQ 
-y:'"      FOR  AN  AV-6A  MAI 

UIPMENT  AND  VEHICt 

E5 

1  r.  by  i 

Hat  ting 

239 

AM -6   ilOo , 000-Square  Foot  Run 
MOMkT    (L10  60b-*>'auarn  Font  Pn 

way)  184 

Vehicles 

474 

Power  Driven  Units  (37/ 

28? 

Towed  Units 

181 

General  Purpose  (18) 
S  u pp  or  t  U  n its   ( 0 0 } 

37 
144 

Support  Equipment 

124 

TOTAL  Without  Matting 

-.7  9 

TOTAL  With  Matting 

1  ,018 

equipment  at  a  Main  Base.  Totals  arc  shown  without  matting, 
representing  use  of  an  available  surface,   and  with  matting. 


b.  Facility.     Requirements  for  Facility  equipment , 
vehicles,  and  materials  are  presentee;  in  Sections  2  and  3 

of  this  annex  and  Sections  2  and  3  of  Annex  D.     These  require- 
ments are  consolidated  in  Table  F-l-3.     Totals  arc  presented 
without  matting,   representing  use  of  available  surface,-  with 
AM-6  runway  matting,  representing  use  of  available  surface 
for  parking;   and  with  AM-G  runway  matting  and  MO MAT  for  a 
parking  area. 

c.  Forward  Site.     The  Forward  Site  is  envisioned  as 
highly  mobile,  readily  Ci/tabli shed ,  and  easily  redeploy able , 
It  should  be  capable  of  being  moved  by  surface  means  or  hel- 
icopter on  short  notice   (one-  clay  or  less)  ^    The  major  require- 
ment is  establishment  of  a  minimum' 12  foot  by  72  foot  VTOL 
pad.     As  discussed  in  Section  3.  of  Annex  D,  approximately 

9  tons  of  AM-6  matting  are  needed  to  establish  a  Forward  Site- 
in  the  absence  of  a  satisfactory  surface.     If  a  parking  area 
must  also  be  covered ,  a  bundle  of  seven  MO  MAT  sheets,  amount- 
ing to  4,17  0  square  feet,  would  be  ample . 
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TABLE  F-l-3.      (U)    ESTIMATED  MINIMUM  EQUIPMENT 
AND  VEHICLES  FOR  AN  AV-8A  FACILITY 


ITEM 


Shelters,   Bi lleting  &  Storage 

Support  Equ i orient  &  Supplies 

TACAN ,  Portable 
Air  Traffic  Control  Central 
Ordnance  Frames  and  Cradles 
Ordnance  Shelters  (4) 
'  Generator  Set  ,   100  kw 
Supplies  and  Tools 

Vehicles   &  Power  Driven  Units    (17  Total) 


1/4  Ton,    4x4,  Utility 
3/4  Ton,   4x4,  Cargo 
2  1/2  Ton,   6x6,  Cargo 
Tractor,    5  Ton,  M52* 
Rescue,   Mil 6 
Truck,   Refueling   (2 , 000-Galldn) ** 
Forklif t ,   6,000-Pound  Capacity 
Weapons  Loader.  MJ-3 
Crane,  M60 
Tow  Tractor.  TA-75 


Truck , 
Truck , 
Truck , 
Truck , 
Truck . 


Towed  Units   (17  Total) 


1  Trailer,   1/4  Ton,  M416 

1  Trailer,   3/4  Ton,  M101 

1  Trailer,   4  00-Galion  Water,  M149 

1  Trailer,  Lube  Unit,   1/4  Ton 

1  Trailer,   5,000-Gallon  Water,  6x6 

2  Trailer,  Armaunent,  A/M--3  2U 
5  Trailer,  Weapons  Transport, 
2  Electric  Power  Units,  NC-10 
1  LOX  Cart,  50-Gallon 
1  Nitrogen  Cart,  NAN -2 
1  Floodlight  Unit,   5  kw,  MC-2 


A/M32K-4 


WEIGHT,  S/T 
4 
22 


1 
3 

21 
9 
4. 

19 

18 
5 

21 
6 


1 
1 
1 
1 
6 
5 
5 
7 
1 
1 
2 


Matting,  AM- 6  J43  ,2  00  Square  Foot  Runway) 

MO  MAT    (5  5,  00  0- Square  Foot  Parking)    (If  Needed) 


117 


31 


74 
28 


(Cont'd) 
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(U)   TABLE  F-l-3  (Cont'd) 


ITEM 

WEIGHT, 

S/T 

TOTAL  Without  Matting. 

174 

Materials 

26 

Vehicles  and  Power  E.-iven  Units  (17) 

117 

Tewed  Units  (17) 

31 

TOTAL  'with  AM- 6  Runway" 

248 

TOTAL  With  AM- 6  Runway  and  MOMAT 

276 

*  For  5, 000 -gallon  water  trailer. 
**  Or  one  truck  plus  TAFDS    (13  S/T) 


d.     General  Considerations.     The  engineer  effort  neces- 
sary to  establish  these  bases  is  discussed  in  Section  3  of 
Annex  D.     Proper  site  selection  is  vital  to  minimizing  engi- 
neer effort  and  other  logistic  requirements  ashore.  There- 
fore,  site  selection  procedures  and  trained  personnel  will 
be  necessary  to  select  the  best  locations  for  the  Main  Base, 
Facilities,   and  Forward  Sites  with  respect  to: 


(1) 

Operations . 

(2) 

Communications . 

(3) 

Engineer  effort. 

(4) 

Transportation . 

(5) 

Security . 
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SECTION   2.      MAINTENANCE  CONCEPT  (0) 
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201.  (U)  General .  The  maintenance  concept  reflects  the 
basing  concepts  postulated  and  is  in  consonance  with  the 
Naval  Aviation  Maintenance  Program. 

202.  (u)   Publications .     All  technical  publications  applicable 
to  the  HARRIER  GR  Mk  50    (AV-8A)    aircraft  will  be  published  by 
the  U.K.   technical  publications  system.     AV-8A  publications 
will  be  distributed  by  Naval  Air  Technical  Services  and  will 
be  identified  in  the  NAVAIR  101B-0601  series.  u 

203.  (U)    Support  Material  List. 

a.  Aviation  Supply  Office  has  computed  and  will  main- 
tain a  Support  Material  List     oML) .     The  SML  will  reflect  the 
total  assets   (spares,  repair  parts,   and  ground  support  equip- 
ment)  required  to  support  the  weapon  system.     Revisions  to 
the  SML.  will  be  issued  every  60  days,  or  more  frequently  as 
required,   and  will  eventually  be  incorporated  into  the  stand- 
ard NAVAIR  publications;   e.g.,  AMMRL ,   IMRL,   Section  B. 

b.  The  SML  will  be  in  four  parts: 

Part  1  -  Contractor  Furnished  Equipment,  Spares, 
and  Repair  Parts 

Sub-part  la  -  Hawker  Siddeley  Aviation  Manufactured 
Airborne  Spares/Repair  Parts 

lb  -  Spare  Engines 

lc  -  Aden  Guns  and  Cartridge  Actuated 
Devices 

Id  -  Spares/Repair  Parts  for  Contractor 
Furnished  Ground  Support  Equipment 

Part  2  -  U.S.  Furnished  Equipment 

Part  3  -  Contractor  Furnished  Ground  Support 
Equipment 

Part  4  ~  USN  General  and  Standard  Support  Equipment 

204.  (U)   Planning  Factors.     The  following  planning  factors 
were  considered: 

a.     The  AV-8A  aircraft  will  be  configured  as  defined 
by  U.S.  Navy  SD-563-1. 
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b.  Aircraft  supply  support  will  be  provided  for  the 
aircraft  through  the  Navy  supply  system. 

c.  Adequate  Organizational  Maintenance  GSE  will  be  pro- 
vided for  one  squadron  to  operate  at  tv/o  Facilities  and  as  a 
Main  Base  support.     The  parent  or  supporting  K&MS  will  be  pro- 
vided adequate  Intermediate  Level  Maintenance  GSE  to  operate 
at  a  Main  Base  and  to  support  a  mobile  sub-unit.  . 

d.  Flying  hour  average  is  forecast  to  be  3  5  hours  per 
aircraft/month „ 

Calendar  inspection  cycle  is  26  weeks. 

Progressive  Aircraft  Rework   (PAR)    is  programmed  at 
of  operation. 

g.  A  major  inspection  required  at  200  flight  hours  will 
be  incorporated  into  the  calendar  inspection  requirements  and 
PAR  inspection  requirements  respectively. 

h.  Engine  overhaul  is  initially  scheduled  at  500 
flight  hours  but  is  expected  to  be  extended  progressively. 

205.  (U)  Maintenance  Plan.  The  aircraft  will  be  maintained 
in  accordance  with  KAVAIR  policies,  inspection  requirements, 
and  schedules. 

a.     Maintenance  Levels    (USN/USMC) .     The  activity  of 
each  aircraft  is  carefully  planned  by  the  Squadron's  Main- 
tenance Control  Section,  and  schedules  are  prepared  in  coor- 
dination with  the  Squadron  Operations  to  indicate  each 
aircraft's  progress  through  flying  schedules  and  scheduled 
maintenance.     Maintenance  performed  on  the  aircraft,  aircraft 
systems,   assemblies,  components,  modules,  and  GSE  is  classi- 
fied into  three  levels. 

(1)  Organizational  Level  Maintenance  consists  of 
servicing,   lubrication  schedules,   inspections,  on-equipment 
corrective/preventive  maintenace,  and  replacement  of  assemb- 
lies, modules,  and  parts. 

(2)  Intermediate  Level  Maintenance  functions  in- 
clude bench  testing,  repair  of  removed  assemblies/components 
within  its  capability,   by  disassembly,   injpections,  parts 
replacement,  detailed  adjustments,  calibration,  and  those 
maintenance  actions  beyond  the  scope  of  organization  Level 
Maintenance  < 


e. 
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2-1  months 
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(3)     Depot  Level  Maintenance  performs  major  repairs, 
modifications  and  programmed  overhaul  of  aircraft,  assemblies, 
components,  and  GSE  which  are  beyond  the  capabilities  of  the 
lower  levels  of  maintenance. 

b.     Maintenance  Scheduling.     Scheduled  Maintenance  is 
that  maintenance  which  can  be  programmed  for  the  life  of  the 
weapon  system  or  support  equipment.     It  consists  of  inspec- 
tion of  specific  items  or  areas  on  a  calendar  or  hourly  basis 
and  time  replacement  of  items  whose  failure  can  be  predicted 
with  reasonable  accuracy  and  those  components  that  would  com- 
promise '  safety  of  flight  or  cause  mission  abort.  Scheduled 
maintenance  inspections  will  be  covered  by  the  servicing 
schedule.     These  scheduled  inspections  are: 

(1)  Turnaround/Servicing.     Turnaround  maintenance 
requirements  shall  be  accompli  shed  prior  to  the  first  flight 
of  the  day  and  after  each  flight.     This  card  set  combines  the 
basic  preflight  and  pos-t  flight  requirements  into  a  single  pub- 
lication containing  the  minimum  inspection  requirements  to 
ensure  the  integrity  of  the  aircraft  for  flight.     The  servic- 
ing cards  contain  requirements  for  replenishment  of  fuel,  oil, 
oxygen,   nitrogen,   and  -water  expended  during  normal  flight. 

The  turnaround  .cards  and  tasks  thereon  are  sequentially  ar- 
ranged and  consecutively  numbered  in  the  most  logical  order 
for  performing  the  required  tasks. 

(2)  Daily/Special/Conditional.     Daily  requirements 
shall  be  accomplished  prior  to  the  first  flight  of  the  day. 
The  accomplishment  of  these  requirements-does  not  satisfy 

the  requirements  of  the  turnaround  inspection.     These  require- 
ments are  to  inspect  for  latent  defects  at  a  greater  depth 
than  the  turnaround  inspection.     Special  inspection  require- 
ments are  added  to  the  daily  inspection  cards  scheduled  to  be 
performed  on  a  particular  day.     Conditional  maintenance  re- 
quirements are  dictated  by  number  of  events,  cycles,  or  flight 
hours  or  by  individual  occurrences. 

(3)  Calendar  Inspections.     Calendar  inspection 
requirements  are  to  provide  an  inspection  for  the  material 
degradation  that  has  occurred  during  the  calendar  interval, 
and  to  identify  essential  preventive  maintenance  to  a  greater 
depth  than  the  daily  inspection. 

(4)  Power  Plant  Periodic  Inspection.  The  inspec- 
tion between  overnauls  will  be  covered  by  the  turnaround  and 
daily/ special/conditional  inspections.  Complete  overhaul  is 
presently  required  at  the  expiration  of  500  flying  hours  but 
is  expected  to  be  extended  progressively  to  1,000  hours. 
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c.     Scheduled  Replacement  of  Components.     Certain  com- 
ponents are  scheduled  to  be  replaced  at  intervals  compatible 
with  scheduled  inspection  and  servicing  intervals.     items  re- 
quiring replacement  are  identified  in  the  Aircraft  Servicing 
Schedule. 

.:    d.     Depot  Maintenance.     Progressive  Aircraft  Rework 
consists  of  the  necessary  restoration,  modification,  planned 
examination,   and  tests  which  will  ensure  aircraft  integrity, 
reliability,  and  mission  capability  for  the  next  planned 
operating  interval.     The  frequency" of  this  inspection  is  24 
months . 

206.  (U)    Personnel  Organization .     While  Section  1  of  Annex  D 
presents  estimates  for  manning  at  a  facility,  the  exact  num- 
ber and  skills  of  maintenance  personnel  will  be  tailored  to 
the  requirements.     Although  maintenance  at  a  Facility  will  be 
limited,  maintenance  organization  at  a  Facility  must  be  cap- 
able of  maintenance  control,  quality  assurance,  maintenance- 
administration,   and  supervision  of  each  maintenance  action. 

207.  (U)  Maintenance  Afloat.  Liaison  between  the  deploying 
AV-8A  squadron  and  ships  it  will  operate  from  will  be  estab- 
lished prior  to  deployment  to  resolve  matters  such  as  equip- 
ment,  personnel,,  and  supply  requirements. 

a.  Sea  Platforms,   by  definition,  provide  only  minimum 
support.     It  is  not  planned  that  aircraft  maintenance  be  per- 
formed on  a  Sea  Platform.     Should  maintenance  be  required, 
the  necessary  equipment  and  personnel  will  be  sent  to  the 

Sea  Platform  and  the  maintenance  performed,  or  the  aircraft 
may  be  heli-lifted  or  surface  transported  to  a  suitable  lo- 
cation.      When  extensive  operations  or  mission  turnarounds 
are  envisioned  from  a  particular  Sea  Platform,  servicing 
personnel  may  augment  the  ship's  company. 

b.  When  operating  from  a  Sea  Base,  the  squadron's 
intermediate  maintenance  level  personnel  will  augment  the 
ship's  company  while  the  squadron  will  perform  its  own  or- 
ganizational level  maintenance. 

208.  (U)   Maintenance  Ashore. 

a.     It  is  not  planned  to  perform  aircraft  maintenance  at 
a  Forward  Site.     Should  maintenance  be  required,  the  neces- 
sary equipment  and  personnel  will  be  z znt  to  the  Forward  Site 
and  the  maintenance  performed,  or  the  AV-8A  may  be  heli-lifted 
or  surface  transported  to  a  suitable  location. 
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TABLE  F-2-1.  (U) 

MAJOR 
AN  AV- 

GROUND  SUPPORT 
-8A  FACILITY 

EQUIPMENT 

FOR 

Description 

6  AV- 
Minimum 

-8A's 

Desired 

10  AV- 

Minimum 

8A's 

Desired 

Tov;  Tractors , 
TA-75  Type 

1 

1 

2 

2 

Electric  Power  Units, 
NC-10  Type 

2 

2 

2 

J) 

Liquid  Oxygen  Cart, 
50-Gallcn  Capacity 

iT  J. 

1 

1 

1 

1 

Nitrogen  Cart, 
NAN -2  Type 

1 

1 

1 

1 

" 5, 000-Gallon  Water 
Trailer  w/Tractor 

1 

1 

1 

1- 

Floodlight  Trailer, 
5  kw,  MC-2  Type 

i 

1 

1  " 

2 

Jacks  and  Cradle  Set 

n 

X 

1 

1 

Wing  Jack  and  Trestle 

1 

1 

1 

1 

i 

b.     While  operating  from  a  Facility,  organizational 
maintenance  will  primarily  be  limited  to  quick  engine  changes, 
fault  troubleshooting,  replacement  of  accessible  hardware,  and 
minor  repairs.     More  complicated  organizational  maintenance 
and  intermediate  level  maintenance  will  be  performed  at  a  Sea 
-  Base  or  Main  Base.     The  major  ground  support  equipment  to  be 
located  at  a  Facility  in  order  to  support  six' or  ten  />V'-8A!s 
is  listed  in  Table  F-2-1.     It  should  be  understood  that  the 
quantities  are  based  on  an  assumed  100  percent  availability 
of  vehicles  and  equipment  at  all  times.     This  availability 
is  to  be  achieved  by  immediate  replacement  from  the  Base  of 
any  out-of -commission  vehicles  or  equipment .     The  shelters 
required  by  the  maintenance  section  for  work  -.A  storage  are 
contained  in  Section  3  of  Annex  D.     The  type:  shelter  required 
and  provided  will  depend  on  the  climate,   estimated  duration 
of  the  operation  at  the  Facility >   and  the  availability  of 
sheleters . 
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209.      (U)   Pilot  Maintenance  Responsibi lity .     The  pilot  of  an 
AV-8A  will  be  responsible  for  the  inspection  of  his  aircraft 
at  a  Forward  Site,     He  will  be  responsible  for  the  inspection 
and  the  servicing  of  his  aircraft  when  embarked  on  a  Sea 
Platform  when  AV-8A  trained  personnel  are  not  available. 
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SECTION   3.     VEHICLE  REQUIREMENTS  (11) 


301.  (U)   General .     This  section  presents  vehicle  requirements 
to  meet  transport  needs  at  representative  AV-8A  Main  Bases, 
Facilities,  and  Forward  Sites.     These  requirements  are  con- 
sidered for  support  and  resupply . 

302.  (U)   Support .     Support  vehicles  are  those  needed  at  a 
Main  Base  or  Facility  to  meet  transportation  requirements 
within  the  base  complex.     The  vehicle  complement  needed  to 
support  a  Main  Base  or  Facility  will  vary  with  terrain,  oper- 
ational requirements,   and  other  factors.     Table  F-3-1  presents 
an  estimate  of  the  numbers  of  general  purpose  vehicles  typi- 
cally required  at  Main  Bases  and  indicates  the  minimum  and 
the  desired  numbers  of  vehicles  at  Facilities.     The  complement 
for  a  Facility  does  not  provide  for  nonavailability.  Dead- 
lined  vehicles  would  be  replaced  from  the  Main  Base  or  other 
sources.     Additional  support  from  other  landing  force  vehicle 
assets  may  be  required  from  time  to  time  to  meet  special  needs. 
No  vehicles  would  ordinarily  be  needed  to  support  a  Forward 
Site. 

303.  (U)    Resupply .     Resupply  vehicles  are  those  needed  to 
transport  replenishment  ordnance,  fuel,  and  supplies  from  a 
Main  Base  to  a  Facility.     The  numbers  of  vehicles  needed  will 
vary  with  terrain,  weather  conditions,  and  distance  to  the 
Facility.     Table  F-3-2  presents  the  number  of  vehicle  loads 
to  transport  the  daily  consumption  tonnages  at  a  Facility 
developed  in  Section  1  of  this  annex. 
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TABLE  F-3-1.      (U)    TYPICAL  GENERAL  PURPOSE 
SUPPORT  VEHICLE  REQUIREMENTS 

TYPE 

MAIN            PER  FACILITY 
BASE     REQUIRED  DESIRED 

Truck, 

1/4  Ton,   4x4,  Utility 

6 

V 

2 

Truck, 

3/4  Ton ,   4x4 ,  Cargo 

4 

1 

2 

Truck , 

2  1/2  Ton,   6x6,  Cargo 

8 

3 

5 

Truck, 

M49,    6x6,   1,2  00  Gal  Gas  Trk 

2 

0 

1 

True]; , 

6x6,   5,000  Gal  Wtr  Trk 

1 

1 

1 

Truck  , 

M718,  Ambulance,   1/4  Ton,  4x<4 

1 

0 

1 

Truck , 

M4  3,  Ambulance,   3/4  Ton,  4x4 

2 

- 

Truck, 

M543,  Wrecker,   5  Ton,  6x6 

1 

- 

Crane , 

M60,   Whl  Mtd,    3  Ton 

4 

1 

2 

Traile 

r,  M416,   1/4  Ton,  Amph 

2 

1 

2 

Traile 

r,  M101,   3/4  Ton  . 

3 

1 

2 

Trailer,  Hi 05,   1  1/2  Ton,  Cargo  . 

4 

Traile 

r,  M149,   4  00  Gal  Wtr  Trl 

4 

1 

2 

Trailer,   High  Press  Lube  Unit, 
1/4  Ton 

2 

0 

1 

Trailer,  High  Press  Cleaning  Unit, 
1/4  Ton 

2 

0 

1 

Truck, 

2  1/2  Ton,  Dump 

i 

4 

Truck , 

M52,   5  Ton,  Tractor 

.1 

Traile 

r,   12  Ton,  Stake  &  Platform 

_A 

Prime  Movers 

32 

7 

14 

Towed 

18 

3 

8 
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F-3-2.      (U)   TYPICAL  GENERAL  PURPOSE 
SUPPORT  VEHICLE  REQUIREMENTS 

CATEGORY 

VEHICLE 

AMOUNT 

NO .  OF 

LOADS 

Six  AV-8A's 

Ordnance  & 
Materials 

'  2  1/2-Ton  Truck   '  \ 
&  1/2-Ton  Trailer 

4  9  S/T 

20 

Fuel 

5,000-Gallon  Tanker 

7,950  Gallons 

■c 

Ten  AV-8A!s 

Ordnance  & 
Materials 

2  1/2 -Ton  Truck 

&  1  1/2 -Ton  Trailer 

81  S/T 

33 

Fuel 

5,000-Gallon  Tanker 

13,2  00  Gallons 

3 
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SECTION   A.      HELICOPTER  REQUIREMENTS  (U) 

401.  (U)   General .     In  many  situations,  helicopters  will  be 
the  most  appropriate  transportation  mode  for  AV-BA  support, 
providing  rapid  transportation  independent  of  accessibility 
by  road.     As  stated  in  paragraph  10  4  of  this  annex,  transpor- 
tation assets  to  support  A7-.8A  will  be  allocated  by  the  land- 
ing force  commander.     The  purpose  of  this  section  is  to  provide 
a  guide  for  estimating  helicopter  requirements  in  support  of 
the  AV-8A. 

402.  (C)   Helicopter  Capabil ities .     Characteristics  of  current 
and  projected  Marine  Corps  helicopters  were  established  in  CMC 
Project  30-69-06,  Helicopter  Requirements  for  Landing  Force 
Operations  Ashore   (Update) .     These  are  summarized  in  Table 
F-4-1  below  for  selected  helicopters. 


TABLE  F-4-1.      (C)    HELICOPTER  CAPABILITIES 
SEA  LEVEL  95   DEGREES  F. 


Maximum  .Mission  Payload  For  Average 

Radius ,  Maximum  Radius  Speed 

Model                   Nautical  Miles  Pounds   KT   

UH-1N                                 90  1,4  00  105 

CH-46D                              74*  3,100  105* 

CH-53D                              74*  12,500  120* 

Heavy  Lift**                  50*  36,000**  110* 


*  External  load  one  way,  return  empty. 
**  U.S.  Navy  Specific  Operational  Requirement  14-20, 
Sea  Level  00  Degrees  F. 


403.      (C)   Heli  :opter  Missions.     The  mission  categories  dis- 
cussed below  constitute  the  major  helicopter  missions  en- 
visioned for  AV-8A  support.     Missions  which  can  be  planned 
in  advance  are  identified,   since  helicopters  need  not  be  con- 
tinaully  available  for  these  missions. 

a.     Site  Reconnaissance.     A  reconnaissance  mission  to 
survey  potential  locations  will  arise  Occasionally  when  a 
Main  Base,   Facility,  or  Forward  Site  is  to  be  established. 
A  light  helicopter  will  suffice.     This  mission  generally  can 
be  planned  in  advance. 
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b.  Personnel  and  Cargo  Transport.     Helicopter  transport 
is  necessary  for  transportation  of  personnel,  equipment,  and 
materials  to  establish  a  Facility  or  Forward  Site  when  the 
location  is  inaccessible  by  surface  means  or  when  it  is  im- 
perative that  the  Facility  or  Forward  Site  be  rapidly  estab- 
lished.    This  mission  can  generally  be  planned  in  advance. 
Tonnages  to  be  moved  will  vary  with  the  amount  of  surface 
preparation  required.     The  discussion  which  follows  is  based 
on  equipment  weights  presented  in  Section  1  of  this  annex 

and  installation  factors  presented  in  Section  1  of  Annex  D. 

(1)  A  Facility  requires  24  S  short  tons  of  materials 
and  equipment  and  100  personnel,  amounting  to  approximately 

45  CK-53D  sorties.     Additional  sorties  would  be  necessary  to- 
transport  the  engineering  equipment  and  personnel,  depending 
on  the  engineer  effort  required.     For  example,  to  establish 
the  Facility  in  2  days  on  rough  open  terrain  requires  21 
pieces  of  engineer  equipment  and  76  men,  amounting  to  eight 
additional  CII-53D  sorties.     Six  additional  CH-53D  sorties  are 
needed  if  MO MAT  is  to  be  laid  for  the  parking  area. 

(2)  A  Forward  Site  may  require  9  tons  of  AM-6 
matting,   amounting  to  two  CH-5  3D  sorties,  plus  transport  of 
the  engineer  equipment  and  personnel  needed.     To  establish 
the  Forward  Site  in  one  day  on  rough  open  terrain  requires  a 
tractor  and  roller ,.  which  can  be  carried  in  two  additional 
CH-53D  sorties. 

c.  Resupply.     The  replenishment  of  Facilities  inacces- 
sible by  surface  transport  may  require  a  significant:  number 
of.  helicopters,  but  can  generally  be  planned  in  advance.  The 
typical  requirements  derived  in  Section  1  of  this  annex  amount 
to  78  tons  per  day  for  a  Facility  supporting  six  AV-8A's  and 
129  tons  per  day  for  a  Facility  supporting  ten  AV-8A's.  These 
represent  averages  of  12.5  CU-53D  sorties  daily  for  six  AV-8A's 
and  20.6  CH-53D  sorties  daily  for  ten  7W-8A's.     Figure  F-4-1 
shows  the  number  of  CH-53D  helicopters  required  to  support  a 
Facility  if  CH-53D  utilization  averages  2  flight-hours  per 
day.     For  example,   three  CH-53D' s  must  be  committed  to  resup- 
ply a  Facility" supporting  ten  AV-8A's  if  the  CH-53D  mission, 
radius  is  25  nautical  miles.     Approximately  four  times  as 

many  CH-46D's  would- be  required,  or  one-third  as  many  heavy 
lift  helicopters  meeting  U.S.  Navy  Specific  Operational  Re- 
quirement 14-20. 

d.  Light  Utility  Tranport.     This  mission  to  transport 
air  and  ground  crews,   supervisors,  support  personnel.,  ground 
support  equipment,  and  repair  parts  to  Facilities  or  Forward 
Sites  can  be  adequately  performed  by  a  light  helicopter  unless 
heavy  ground  support  equipment  or  repair  parts  are  required. 
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FIGURE  F-4-1 
(C#   NUM3LR  OF  C1!-53D'S  FLQL'IRFD  TO  RF 5 UP PLY 


AN  AV-8A  FACILITY 
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Helicopter  transportation  will  be  necessary  when  Facilities 
or  Forward  Sites  are  inaccessible  by  surface  means  or  when 
the  >.-£acility  or  Forward  Site  is  so  distant  that  the  time  re- 
quired for  surface  transport  is  deemed  excessive.     In  either 
of  these  cases,  one  light  helicopter  should  be  readily  avail- 
able to  fulfill  a  mission  requirement  generated  by  the  need 
to  repair  an  unflyable  AV-8A. 

e.     AV-SA  Retrieval.     As  shown  in  Table  F-4-1.  the 
CH-53D  can  lift  the  AV-SA  empty  weight  on  a  mission  radius 
of  74  nautical  miles,  and  the  heavy  lift  helicopter  would  be 
able  to  lift  the  AV-8A  at  maximum  gross  weight.     This  mission 
to  move  unflyable  aircraft  will  not  occur  often,  but  prompt 
fulfillment  when  the  need  arises  will  minimize  aircraft  down 
time  at  Facilities  and  Forward  Sites.     Procedures  will  have 
to  be  developed  to  prepare  an  AV-SA  for  helicopter  lift. 
These  procedures  would  also  be  used  to  retrieve  AV-8A's  forced 
to  execute  emergency  vertical  landings  et  locations  other  than 
Facilities,  Forward  Sites,  or  the  Main  Base. 


i 


( 


I 


SECTION   5.      SHIPBOARD  SUPPORT  (U 


501.  (U)  Ggneral .  This  section  provides  a  guide  to  the  logis- 
tical support  required  by  an  AV-SA  squadron  or  detachment  oper- 
ating from  a  Sea  Base.     The  support  identified  is  that  which 

is  beyond  the  normal  capability  of  the  squadron,  and  must  gen- 
erally be  provided  by  other  organizations. 

502.  (U)   Sea  Based  Operation.     A  ship  serving  as  a  Sea- Base 
must  provide  the  following  support  for  embarked  AV-8A!s: 

a.  Billeting ,  mess,  and  administrative  support  for  em- 
barked personnel.  This  amounts  to  approximately  160  personnel 
for  six  aircraft  and  368  personnel  for  20  aircraft. 

b.  Fuel  and  refueling  facilities.     The  fuel  required 
is  normally  within  the  capabilities  of  ships  considered  capa- 
ble of  serving  as  Sea  Bases. 

c.  Demineralized  water  for  the  Pegasus  engine,  amount- 
ing to  480  gallons  per  day  for  six  AV-8A ' s  and  1,440  gallons 
per  day  for  10  AV-8A's. 

d.  Ordnance  storage  and  handling.     Ordnance  require- 
ments for  the  AV-8A  are  generally  within  the  capabilities  of 
CVA  or  CVS  class  ships,   but  the  LPH  or  LHA  will  require  aug- 
mentation of  the  ship's  company  to  load,   stow,  break  out, 
assemble,   and  deliver  aviation  ordnance.     Stowage  of  aviation 
ordnance  aboard  these  ships  will  also  necessitate  a  realloca- 
tion of  shipboard  space . 

e.  Liquid  oxygen  (LOX)  and  gaseous  nitrogen  for  air- 
craft servicing.  These  may  be  either  stored  or  manufactured 
aboard  ship. 

f.  Maintenance  support.     CVA  and  CVS  class  ships  will 
require  augmentation  of  personnel,   equipment,  and  spares  to 
provide  intermediate  maintenance   (IMA)    support  for  AV-8A 
operations.     When  AV-3A's  are  embarked  aboard  the  LPH  or 
LHA,  the  embarked  echelon  must  include  IMA  support  or  an 
augmented  spares  pack-up.     The  Sea  Base  must  also  provide 
access  to  a  responsive  requisitioning,  transportation,  and 
issue  system  to  cycle  repairable  equipment  and  fill  high- 
priority  requisitions i 

g.  Replenishment .     Reliable  replenishment  of  all  classes 
of  supply  must  be  provided  to  support  the  tempo  of  operations. 

h.  Photo  processing.     If  the  AV-8A  is  used  for  photo 
reconnaissance,   the  Sea  Base  must  provide  photo  processing 
and  interpretation. 

mm  h'^m  . 
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503.  (U)   Operation  From  Sea  Platforms.     AV-8A's  operating 
from  Sea  Platforms  must  be  supported  from  a  Sea  Base;  there- 
fore,  a  minimum  of  logistic  support  is  required  from  the  Sea 
Platform.     If  the  Sea  Platform  can  support  rearming  and  re- 
fueling, AV-8A's  landing  on  the  Sea  Platform  can  be  turned 
around  for  subsequent  missions.     Generally,  however,  mission 
ready  AV~8A's  will  be  flown  to  the  Sea  Platform  from  a  Sea 
Base.     In  any  case,  a  refueling  capability  is  desired  at  the 
Sea  Platform  to  top-off  fuel  on  aircraft  staging  from  the  Sea 
Base.     It  is  also  desired  that  a  CU-53D  or  heavy  lift  helicop- 
ter be  available  to  retrieve  unflyable  AV-8A.rs  irom  a  Sea 
Platform. 

504.  (U)   Emb a r k a t i o n .     If  it  is  planned  to  phase  AV-SA's 
ashore  in  an  amphibious  operation,  additional  support  elements 
must  be  embarked  aboard  amphibious  shipping.     These  support 
elements  constitute  the  surface  echelons.     Typically,  these 
echelons  will  include  the  following  support  elements  for 
AV-8A: 

a.     First  surface  echelon,   to  be  landed  with  assault  el- 
ements of  the  ground  component,  will  include  forward  command 
and  control  elements  and  those  elements  necessary  to  establish 
a  Forward  Site. 


b.  Second  surface  echelon,  to  be  landed  during  general 
unloading,  will  include  those  additional  elements  necessary 
to  establish  and  operate  a  Facility. 

c.  If  a  Main  Base  is  to  be  established,  additional 
elements  necessary  to  establish  a  Main  Base  will  be  included 
in  the  third  surface  echelon  transported  in  subsequent 
shipping.     This  echelon  will  also  include  elements  necessary 
to  establish  additional  Facilities  and  Forward  Sites,  as 
desired  for  the.  operation. 
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SECTION   6.      SUPPORT  ASHORE  (U) 


601.  (U)   General .     This  section  identifies  major  logistic 
support  peculiar  to  the  AV-8A  which  is  beyond  the  squadron's 
normal  capability.     This  support  must  be  planned  for  in  estab- 
lishing logistics  plans,  composition  of  the  landing  force,  and 
the  AV-8A  concept  of  employment  for  the  amphibious  operation. 
Particular  consideration  of  AV-8A  logistic  requirements  is 
essential  because  the  basing  and  supporting  concept  imposes 
requirements  not  normally  associated  With  operations  of  con- 
ventional aircraft  and  helicopters. 

602.  (U)   Marine  Aircraft  Group.     The  support  required  which 
falls  within  the  functions  of  the  Marine  Aircraft  Group  (MAG) 
will  be  provided  by  elements  of  the  MAG  to  which  the  AV-8A 
•is  assigned,  either  permanently  or  temporarily.     In  addition 
to  the  command,   supervision,-  and  planning  normally  provided 
by  the  group  commander  and  his  staff,  provision  must  be  made 
for  photo"  processing  and  interpretation   (if  used  in  a  photo 
reconnaissance  role)   and  for  operation  of  the  logistic  system 
to  support  Facilities  located  at  some  distance  from  the  Main 
Base.     In  conjunction  with  the  support  of  dispersed  operations, 
it  will  be  highly  desirable  for  the  aviation  element  to  augment 
the  shore  party  in  order  to  advise  and  assist  the  shore  party 
in  control  and  handling  of  AV-8A  items,  arrange  for  delivery 

of  high-priority  items  directly  to  Facilities,   arrange  for 
and  assist  in  helicopter  lift,   and  otherwise  expedite  logistic 
support.     The  following  logistic  support  requirements  are 
peculiar  to  the  AV-8A  and  may  require  augmentation  from  the 
supporting  Group. 

a.     Headquarters  and  Maintenance  Squadron  (H&HS) 
functions : 

(1)  Supply  support  for  requisition,   storage,  issue, 
and  accounting  must  be  extended  to  Facilities  as  well  as  the 
Main  Base . 

(2)  Administrative  support  must  be  extended  to 
Facilities. 


(3)  Ordnance  dumps  at  Facilities  must  be  estab- 
lished,  supported,  and  replenished.  • 

(4)  Deadlined  vehicles  and  equipment  at  Facilities 
■    must  be  promptly  replaced  and  cycled  to  the  Main  Base  or 

other  installation  for  repair. 

b.     Marine  Air  Base  Squadron   (MAES)  functions: 
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(1)  Utilities,,  mess,  administrative,  and  base  main 
tenance  support  must-  be  provided  at  Facilities  as  well  as  the 
Main  Base. 

(2)  Supply  storage  and  distribution  must  also  be 
provided  at  Facilities. 

(3)  Communication  support  must  be  extended  to 
Facilities  and,   if  necessary,  Forward  Sites. 

(4)  MATCU  elements  must  be  deployed  and  supported 
at  Facilities  and  possibly  at  Forward  Sites. 

603.  (U)   Marine  Aircraft  Wing 

a.  AV-8A  operation  will  impose  the  following  require- 
ments for  logistic  support  normally  provided  by  the  Marine 
Wing  Support  Group    (MWSG) : 

(1)     Matting  and  other  base  equipment  must  be  pro- 
vided to  establish  the  Main  Base,  Facilities,   and  Forward 
Sites . 

(2.)     It  may  be  necessary  to  establish  a  Tactical 
Airfield  Fuel  Dispensing  System   (TAFDS)    at  Facilities  as 
well  as  the  Main  Base. 

(3)     The  MABS  may  require  augmentation  or  support 
by  the  MWSG  in  order  to  provide  the  logistic  support  des- 
cribed in  paragraph  602b. 

b.  Helicopter  support  ..will  be  necessary  to  meet  the 
requirements  presented  in  Section  4  of  this  annex. 

604.  (U)   Other  Landing  Force  Elements.     AV-8A  operation  will 
impose  the- f ol lowing  requirements  For  logistic  support  from 
other  elements  of  the  landing  force: 

a;     AV-8A  needs  must  be  considered  in  formula'ting  logis 
tic  support  requirements,   concepts,  and  plans. 

b.  Engineer  support  will  be  required  to  establish  the 
Main  Base,  Facilities,  and  Forward  Sites. 

c.  In  addition  to  delivering  supplies  and  equipment 
to  the  Main  Base,   it  may  bo  desirable  to  provide  delivery  of 
selected  items  directly  to  Facilities. 

d.  Motor  vehicle  support  from  landing  force  transport 
elements  may  be  necessary  to  establish  and  resupply  Facil- 
ities . 
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ANNEX  G  -  WEAPON'  EFFECTIVENESS  (U) 


SECTION  1.      INTRODUCTION  (II) 


10  1 


(U)   General.     This  annex  considers  the  effectiveness,  of 


the  AV-8A  against  a  spectrum  of  enemy  targets.     The  work  was 
done  at  the  Naval  Weapons'  Center.  China  Lake,  California 
under  funding  provided  by  the  Marine  Corps  Development  and 
Education  Command.     The  basic  reason  for  this  annex  is  to  be~ 
able  to  specify  the  weapons  in  the  basic  complement  to  supply 
a  deployed  AV-8A  squadron  in  order  that:  it  can  carry  out  its 
mission  with  maximum  effectiveness .     Among  the  factors  that 
contribute  to  determining  effectiveness  are : 

a.  The  target  spectrum. 

b.  The  list  of  candidate  weapon  systems  for  the  AV-8A. 

c.  The  effectiveness  of  the  weapons  against  the  spec- 
trum of  targets. 

102.      (U)   Assumptions .     There  are  many  factors  to  consider  in 
weapons  effectiveness,   such  as  the  delivery  accuracy  of  the 
AV-8A's  attack  system,  variation  of  pilot  ability,  target 
detection  and  identification,  and  enemy  air  defense  systems. 
Some  of  these  factors  are  quantifiable,  ethers  are  not.  The 
following  assumptions  are  made  in  assessing  effectiveness 
against  individual  targets: 

a.  Target  detection  and  identification  have  taken  place 
and  the  pilot  has  a  well-defined  aim-point.     Delivery  accu- 
racy achieved  will  be  between  that  of  the  CP-741  and  a  10 -mil 
combat  system. 

b.  With  the  exception  of  mixing  guns  with  other  types 
of  ordnance,  only  one  type  of  ordnance  will  be  carried  on  a 
mission  by  any  one  AW8A. 


c.  Only 
ability  data 
Manual  (JMEM) 
Study  (TAAS) 
probabilities 
tical  Air  Arm 
authority  for 
during  this  t 
for  phaseout 
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existing  weapon  effectiveness  and  target  vulner- 
will  be  used.     The  Joint  Munitions  Effectiveness 

(reference  and  or  the  Tactical  Air  Armament 
(references  2  and  3)  were  used  to  compute  kill 
of  targets  discussed  in  this  Annex.     The  Tac- 
ament  Plan  contained  in  TAAS  was  assumed  as  the 

determining  what  weapons  would  be  in  the  arsenal 
ime  frame   (present  to  IS 801  .     Weapons  scheduled 
by  the  end  of  FY  1972  were  not  considered. 
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103 •     (U)  Missi lcs ♦     In  the  case  of  missiles,  this  annex  in- 
cludes a  discussion  of  the  possible  effectiveness  of  the  mis- 
siles and  the  problems  involved  in  configuring  the  AV-8A  for 
the  missile   (i.e.,  what  black  boxes,  launchers,  and  displays 
would  be  required).     In  this  way,  the  potential  effectiveness 
of  the  missile  can  be  weighed  against  the  aircraft  modifica- 
tions that  would  be  required  to  fire  the  weapons.     The  mis- 
siles considered  include  Shrike,  Bulldog,  Maverick,  and 
Harpoon.     The  AV-8A  is  already  compatible  with  Sidewinder. 

104.  (U)   Guns.     The  consideration  of  the  AV-8A's  Aden  30mm 
guns  is  very  limited  by  lack  of  data  on  the  characteristics 
of  the  30mm  round  and  actual  vulnerability  to  the  30mm  round 
of  the  targets  considered , 

105.  (U)   Air-to-Air  Role.     This  annex  includes  a  brief  dis- 
cussion of  the  effectiveness  of  the  AV-SA  in  the  air-to-air 
role.     Lack  of  sufficient  aerodynamic  data  to  plot  energy 
maneuverability  curves  lias  limited  this  portion  to  a  quali- 
tative discussion. 

106.  (U)    Support  Requirements.     The  factors  determining 
weapon  selection  include  the  resources  required  to  support 
the  employment  of  the  weapons  in  addition  '-o  the  effective- 
ness expected  from  their  use.     In  order  to  provide  a  basis 
for  assessing  the  capabilities  of  the  AV-8A  in  the  various 
operational  options  considered,  this  annex  contains  a  dis- 
cussion of  the  support  equipment  and  personnel  needed  to 
supply  and  maintain  the  weapon  complement  selected. 

107.  (U)  Methodology .     The  basic  methodology  used  to  deter- 
mine weapon  effectiveness  for  the  AV-8A  was  to   (a)  identify 
the  basic  missions,    (b)   identify  the  potential  targets  that 
are  most  likely  to  be  encountered  on  these  missions,    (c)  des- 
cribe the  targets  and  their  vulnerability,    (d)   determine  ord- 
nance loads  and  delivery  accuracy  for  the  AV-8A,    (e)  determine 
the  effectiveness  of  the  ordnance  loads  against  the  targets,  - 
and   (f)  determine  the  most  effective  ordnance  for  the  AV-8A 

in  its  various  missions. 
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SECTION   2.     MISS J QMS  (U) 

201.  (U)   General.     Three  missions  are  considered  for  the 
AV-8A:     Close  Air  Support   (CAS) ,  Deep  Air  Support   (DAS) ,  and 
Armed  Reconnaissance   (ARREC) .     These  missions,  described  be- 
low ,  are  not  to  be  construed  as  the  only  possible  missions 
for  the  AV-SA.     This" annex  is  concerned  only  with  the  AV-8A 
as  a  weapon-delivery  aircraft.     While  weapon  effectiveness  is 
addressed  primarily,  mission  effectiveness  will  also  be 
affected  by  the  factors  discussed  in  subsequent  paragraphs  of 
this  section. 

202.  (U)   Close  Air  Support  Mission.     The  most  frequent  mis- 
sion for  the  AV-8A  will  be  the  CAS  mission.     It  is  assumed, 
that  85  percent  of  the  AV-8A  sorties  will  be  flown  in  the  CAS 
role.     The  definition  of  this  mission  is: 

Air  attacks  against  hostile  targets  which 
are  in  close  proximity  to  friendly  forces 
and  which  require  detailed  integration  of 
each  air  mission  with  the  fire  and  movement 
of  those  forces. 

a.  The  CAS  mission  involves  delivery  of  ordnance  by 
air  against  a  variety  of  targets  in  close  proximity  to 
friendly  forces  who  are  engaged  with  the  enemy.     In  this  mis- 
sion, friendly  force  safety  is  critical,  hence  positive  con- 
trol of  the  aircraft  is  required  as  well  as  positive  target 
identification  and  accurate  weapon  delivery. 

b.  Quick  response  is  a  desired  characteristic ,  partic- 
ularly when  the  requirement  for  air  support  is  generated  by 
enemy  initiative.     The  need  to  attack  a  variety  of  targets 
successfully  may  dictate  availability  of  several  ordnance 
types . 

c.  A  necessity  in  this  mission  is  a  rapid  and  reliable 
communication  net  between  the  ground . commander ,   the  forward 
air  controller,  and  the  aircraft  pilot. 

d.  The  targets  encountered  in  this  mission. will  depend 
on  the  area  of  conflict  and  the  nature  of  the  enemy. 

e.  It  is  nearly  impossible  to  set  down  universally 
applicable  frequencies  of  encounter  for  the  various  targets 
that  are  likely  to  be  encountered  in  the  CAS  mission.  The 
following  CAS-  targets  are  listed  in  an  order  of  assumed 
decreasing  frequency: 

(1)     Troops   (defensive)   in  foxholes,  crouching. 
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(2)     Small  weapon  positions   (mortar,  artillery, 
machinegun,  light  air  defense) . 


(3) 
(4) 
(5) 
(6) 
(7) 
(8) 
(9) 
(10) 


Trucks  or  wheeled  vehicles. 

Troops   (offensive)   in  open,  prone. 

Armored  vehicles. 

Bunkers. 

Supply  caches. 

Bridges . 

AAA  sites. 

Road  and  trail  junctions,  chokepoints 


f.     As  an  approxinate  measure  of  frequency,  the  first 
five  categories  of  targets  are  expecte-"1.  to  account  for  about 
90  percent  of  the  sorties  and  the  last  five  categories  about 
10  percent  of  the  sorties  in  the  CAS  mission. 

203.      (U)    Deep  Air  Support  Mission.     The  DAS  mission  for  the 
AV-8A  includes  preplanned  missions  against  fixed  enemy  posi- 
tions for  interdicting  enemy  supplies  or  columns  or  for  des-- 
troying  enemy  offensive  or  defensive  fixed  positions.  These 
missions,   in  contrast  to  the  CAS  mission,  are  not  conducted 
in  close  proximity  to  friendly  forces;  therefore,  the  same 
high  degree  of  controlled  communications  and  close  coordina- 
tion is  not  required  because  friendly  force  safety  is  not 
usually  in  question. 

a.     Approximately  10  percent  of  AV-3A  sorties  should  be 
in  support  of  the  DAS  mission.     The  following  is  a  list  of 
DAS  targets  in  an  assumed  decreasing  frequency  of  occurrence: 


(1) 
(2) 
(3) 

(4) 
(5) 
(6) 


Field  supply  caches   (gas,  amnio,  diesel  fuel). 
Buildings . 
Bridges  - 

Trail  and  road  junctions  ana  chokepoints. 
AAA  sites. 
Truck  parks. 


G-4 


boxes ) 


(7)  Armored  vehicle  parks. 

(8)  Fixed  weapon  positions   (caves,  bunkers,  pill- 

(9)  Runways.  j 
(10)  Docks. 

-I 

b.     As  an  approximate  measure  of  frequency,  it  is  esti- 
mated that  the  first  three  categories  of  targets  will  occur 
on  77  percent  of  the  DAS  mission  sorties;  categories  4,  5, 
and  6  on  12  percent  of  the  sorties;  and  categories  7  to  10 
on  11  percent  of  the  sorties. 

204.      (U)   Armed  Reconnaissance  Mission.     The  AV-8A  ARREC  mis-       -  - 
sion,   although  a  planned  mission,   is  not  conducted  against 
planned  targets.     As  the  name  implies,  these  sorties  are 
search  and  attack  missions  against  targets  of  opportunity, 
along  assigned  routes.     For  the  AV-8A,  the  inherent  photo- 
graphic reconnaissance  capability  will  frequently  be  employed 
on  the  ARREC  mission.     Many  of  the  targets  encountered  in  the  j 
ARREC  mission  are  mobile  and  the  enemy  has  the  option  of  when 
or  whether  to  expose  these  targets. 

a.     Armed  reconnaissance  missions  should  account  for 
5  percent  of  the  total  AV-8A  sorties.     The  targets  most  likely 
to  be  encountered  on  this  mission  are  listed  below  in  an  as- 
sumed decreasing  frequency  of  occurrence: 

(1)  Trucks  and  towed  weapons. 

(2)  Tanks  and  armored  vehicle  columns . 

(3)  Watercraft   (FT  boats,  cruise  missile  boats, 
waterborne  logistic  craft) .  * 

(4)  Road  and  trail  junctions,  chokepoints . 

(5)  Bridges. 

(6)  Troops  in  the  open,  prone. 

(7)  Weapon  positions   (mortar,  rockets,  artil- 
lery) . 


G-5 
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b.     As  an  approximate  measure  of  frequency,  it  is  as-  .. 
sumed  that  the  first  four  target  types  will  account  for  about 
85  percent  of  the  armed  reconnaissance  sorties  and  types  5  to 
7  will  account  for  15  percent  of  the  sorties. 


M 
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SECTION   3.     TARGET  DESCRIPTIONS  AND  VULNERABILITY  (U) 


301.  (U)   General .     The  selection  of  targets  for  determining 
AV-SA  effectiveness  was  made  by  first  determining  a  set  of 
targets  typically  encountered  by  Marine  air  in  amphibious 
engagements.     This  maices  an  "ideal"  list  of  targets.  Vulner- 
ability data  and  weapon  effectiveness  data  were  not  available 
for  all  targets  on  the  ideal  list,   so  a  set  of  "representa- 
tive" targets  was  chosen  from  targets  used  in  the  TAAS. 

a.  A  target  is  considered  a  representative  for  a  group 
of  targets  if  it  is  similar  in  the  sense  that  the  weapon  used 
to  kill  the  representative  target  most  effectively  will  also 
kill  the  targets  in  the  whole  group.     Although  this  may  not 
always  be  true,  it  is  believed  that  for  the  targets  selected 
in  this  study,   such  is  the  case. 

b.  Table  G-3-1  shows  the  ideal  list  and  the  representa 
tive  list.     The  targets  have  also  been  grouped  by  type.  Des- 
criptions of  the  .targets  and  the  vulnerability  cf  the  targets 
follow,  the  table.     The  kill  probabilities  .  for  the  -weapons 
against  these  targets  appear  in  Section  6  of  this  annex. 

302.  (C)   Troops .     Troops  will  always  represent  a  frequently 
encountered  target  in  Marine  close  air  support.     We  consider 
trocps  in  both  offensive  and  defensive  postures.  -  The  materia 
used  is  drawn  from  JMEM  and  TAAS. 

a.     Troops,  Offensive.     In  the  offensive  role,  troops 
are  attacking  and  will  be  considered  in  the  open   (as  opposed 
to  being  in  foxholes  and  trenches) .     Three  area  sizes  are 
considered  for  comparison:     1,000  feet  by  1,000  feet; 
1,000  feet  by  100  feet;  and  150  feet  by  300  feet.     The  troops 
are  considered  uniformly  distributed  over  these  areas. 

(1)  The  5-minute  assault  criterion  is  employed, 
which  assumes  that  the  degree  of  incapacitation  is  such  that 
the  person  will  be  unable  to  perform  his  active  assault  role 
within  5  minutes.     Several  damage  mechanisms  will  be  con- 
sidered— fire,  blast,  and  fragments,  but  the  last  is  the  most 
generally  employed  and  most  widely  effective.     In  a  combined 
blast/fragmentation  weapon,  the  fragmentation  portion  over- 
rides all  blast  damage  in  most  target  cases. 

(2)  In  evaluating  the  effectiveness  of  fragmenting 
type  munitions  against  personnel  targets,   it  is  necessary  to 
know  both  the  arci  presented  by  the  targets  to  the  fragment 
spray  and  the  probability  that  a  hit  on  that  area  by  a  frag- 
ment of  known  weight  and  velocity  will  incapacitate  the  tar- 
get.    The  presented  area  will  be  quite  different  if  the  man 
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is  standing  or  prone,  but  is  assumed  that  air  attacks  are 
seldom  so  unexpected  that  a  man  cannot  throw  himself  flat 
before  the  weapon  arrives.     The  presented  areas  for  prone 
troops  only  have  been  used.     For  a  complete  analysis  of  the 
types  of  wounds  and  their  severity,  refer  to  J HEM . 

(3)     For  flame  weapons  effects,  the  methodology  is 
very  rudimentary.     The  Mk  77  fire  bomb  has  a  pattern  of  zones 
of  relative  burning  intensity,  and  conditional  kill  probabil- 
ities are  computed  for  a  man  suffering  second-degree  burns  in 
various  zones  of  the  fire  bomb  pattern.     A  more  precise  des- 
cription is  given  in  J MEM . 

b.     Troops,  Defensive.     In  the  case  of  troops  in  the 
defensive  role,   it  is  assumed  that  they  are  protected  or  dug 
in  and  are  crouching  in  foxholes  with  helmets  on.  .Again, 
three  area  sizes  are  considered  for  comparison:     1,000  feet 
by  1,000  feet;   1,000  feet  by  100  feet;   and  150  feet  by  300 
feet.     The  troops  are  considered  uniformly  distributed  over 
these  areas. 

(1)  The  30-second  defense  criterion  is  employed 
which  assumes  that  the  subject  will  be  unable  to  perform  even 
the  less  strenuous  duties  of  dug-in  defense  for  30  seconds. 
For  this  position  of  the  tairget,  as  well  as  for  the  previous 
prone  position  in  the  open,   fragments,   blast,  and  flame  are 
possible  kill  mechanisms,  and  again,   fragments  are  the  most 
important . 

(2)  In  the  case  of  flame  weapons,   the  reader  is 
referred  to  the  previous  paragraphs  on  prone  troops.  Since 
gelled  napalm  does  not  splash  down  into  foxholes  very  well, 
it  is  expected  that  only  one  out  of  seven  men  in  foxholes 
will  be  splashed  by  napalm.     The  conditional  probability  of 
severe  second-degree  burns  for  men  in  foxholes  is  thus  esti- 
mated as  one-seventh  that  of  prone  men  on  the  surface  of  the 
ground . 

303.  (C)  Armored  Vehicles.  Armored  vehicles  are  another 
group  of  targets  that  are  expected  to  be  encountered  in  most 
Marine  engagements.  The  armored  vehicles  considered  in  this 
study  include  the  Soviet  T-:  adium  tank  and  Soviet  BTR-50P 
armored  personnel  carrier  (Au  .  The  kill  criteria  used  for 
these  targets  are  M  or  F  and  K  for  the  tank  and  M  or  P  for 
the  APC.     These  criteria  are  defined  as  follows: 

CD     M-Kill.     A  tank  or  an  APC  suffers  a" mobility 
kill  if  it  is  incapable  of  exercising  controlled  movement 
and  is  not  repairable  by  the  crew  oil  the  battlefield. 


(2)     F-Kill.     A  firepower  kill  is  inflicted  on  a 
tank  if  the  main  armament  is  put  out  of  action,  eicher  be- 
cause.- the  crew  has  been  rendered  incapable  of  operating  it  or 
because  the  armament  or  its  associated  equipment  has  been  so 
da;n?...:.'!G  as  to  render  it  inoperative  and  unrepairable  by  the 
crew  on  the  battlefield. 

•  (3)     P-Kill.     An  APC  suffers  a  P-kill  if  the  cargo 
personnel  are  incapacitated.     The  P-kill  is  calculated  as 
the  ratio  of  the  expected  number  of  personnel  incapacitated 
to  the  total  number  of  personnel  being  transported  in  the 
personnel  compartment  of  the  APC. 

(4)  K-Kill.  A  rarget  is  destroyed  or  a  K.-kill 
suffered  if  it  is  damaged  beyond  repair  or  damaged  to  the 
extent  that  repair  is  no  longer  economically  feasible. 

(5)  The  "or"  used  is  the  leqical-inclusive  "or"  so 
that  an  "M  or  P"  kill  means  an   "M"  or  a    '?"  kill,   or  both. 
Brief  descriptions  of  these  targets  follow;  more  detailed 
descriptions  can  be  found  in  JI-1EM. 

a.     Soviet  T-54  Medium  Tank.     The  T-54  medium  tank  is 
a  full-tracked  combat  vehicle  that  carries  a  crew  of  four  men. 
This  4  0-ton  tank  is  the  standard  medium  tank  of  the  Soviet 
bloc  and  is  considered  to  be  one  of  the  outstanding  medium 
tanks  in  use  today,  primarily  because  of  its  250-mile  cruising 
range  and  the  firepower  of  its  100-millimeter  gun.     The  T-54 
is  also  used  as  a  mine-clearing  and  flame-throwing  tank,  and 
its  basic  chassis  is  used  for  recovery  vehicles,  tank-mounted 
assault  bridges,   and  the  ZSU-57/2  self-propelled  antiaircraft 
gun . 

(1)     The  vulnerability  numbers  used  for  the  T-54 
tank  were  taken  from  the  TAAS .     For  large  blast-fragmentation 
weapons,   the  primary  damage  mechanism  being  considered  is  that 
due  to  blast  and  earth  cratoring  and  is  presented  as  an  allow- 
able miss  distance  from  the  edge  of  the  tank.     Data  for  coni- 
cal shaped  charge  weapons  is  presentee  as  a  vulnerable  area 
of  the  target,   since  these  weapons  require  a  direct  hit.  The 
vulnerability  of  armored  tanks  to  flame  weapons  is  highly  de- 
pendent upon  the  training  and  reaction  of   the  crew.     It  is 
quite  probable  that  a  near  miss  short  of  the  target  which 
splashes  napalm  on  the  target  will  not  be  effective  if  the 
crew  does  not  panic  and  drives  the  vehicle  out  of  the  fire 
bomb  burn  area' anrl  then  puts  out  the  fire  which  may  be  burn- 
ing or   components  on  the  outside  of  the  vehicle.  Moreover, 
the  Mk  77  fire  bomb  is  unstable  in  flight  and  has- a  very  large 
ballistic  dispersion   (53  mils) .     Therefore,   since  it  is  ques- 
tionable that  flame  can  kill  a  tank  and  since  it  is  most 


improbable  that  the  bomb  can  hit  the  tank,  the  Mk  77  fire 
bomb  is  considered  as  unsuitable  for  use  against  tanks. 

b.  Tank  Column,     A  tank  column  consisting  of  10  T-54 
tanks  in  a  600-foot  column  is  considered  as  a  target. 

c.  Soviet  BTR-50P  Armored  Personnel  Carrier.  The 
BTR-50P  APC  normally  carries  a  crew  of  three  and- a  personnel 
load  of  12.     The  BTR-5  0P  has  the  same  chassis  as  the  Soviet 
PT-76  amphibious  light  tank.     The  primary  armament  of  the 
BTR-5CP  is  a  12.7mm  machinegun. 

(1)     In  the  TAAS  the  APC  was  not  considered— as  a 
"weapon  determining"  target.     That  is,   it  was  felt  that  the 
same  weapons  used  for  tanks  would  bo  used  for  the  APC  because 
of  the  "softer"  nature  of  the  APC.     Accordingly,  kill  prob- 
abilities were  not  computed  in  TAAS  for  APC.  Subsequently, 
however,  a  comparison  was  made  at  NWC  for  the  effectiveness 
of  Rockeye  II  and  Anti-Personnel  Anti-Materiel    (APAM)  against 
the  BTR-50P.     The  data  generated  in  that  comparison  (reference 
4)   are  presented  in  this  study  to  give  an  indication  of  the 
effectiveness  ness  of  the  AV-8A  against  APC:s  with  the  APAM 
weapons . 

304.      (C)   Trucks .     This  annex  considers  the  Soviet  ZIL-157 

6  by  6  truck.     This  truck  is  described  in  detail  in  the  TAAS.. 

a.  The  carrying  capacity  of  the  truck  on  dirt  roads 
or  cross-country  is  5,500  pounds,  while  the  carrying  capac- 
ity on  improved  or  paved  roads  is  9,9  03  pounds.     The  vehicle 
is  designed  for  transporting  cargo  and  troops  and  is  also 
equipped  for  towing  guns,  trailers,  and  other  wheeled  units. 
The  same  basic  chassis  is  used  for  a  radar-equipped  van,  the 
ZIL-157G,  and  a  semitractor  with  a  fifth  wheel,  the  ZIL-157V. 

b .  The  truck  target  is  considered  both  as  an  empty 
vehicle  and  loaded  with  55 -gallon  drums  of  gasoline.  These 
gasoline  drums  are  made  of  steel  with  a  nominal  thickness  of 
16  gauge  and  are  stacked  on  end  in  the  cargo  bed  of  the  truck. 

c.  The  damage  criteria  considered  for  this  vehicle  were 
two  different  values.  The  first  of  these  was  a  mobility  kill 
of  the  A-category.  This  damage  level  specified  that  if  se- 
lected components  of  the  vehicle  are  damaged,  the  vehicle  will 
be  incapable  of  controlled  movement  within  2  minutes  after  the 
weapon  interacts  with  the  target.  A  list  of  the  critical  com- 
ponents for  an  A-category  mobility  kill  arc  shown  in  -reference 
5. 


d.  The  second  damage  criterion  considered  is  a  K-kill 
which  is  sufficient  destruction  of  trie  vehicle  to  render  it 
unstable  and  not  economically  feasible  to  repair.  Complete 
destruction  as  a  K-kill  can  be  achieved  by  a  blast  damage 
mechanism  if  it  is  sufficiently  close  to  crush  the  vehicle 
or  by  fire  from  a  damage  mechanism  opening  the  fuel  tank  and 
igniting  the  resulting  fuel-air  mixture . 

e.  Effectiveness  data  for  the  weapons  considered  are 
taken  from  references  2,  3,  and  4.     The  vulnerability  numbers 
for  the  K-kill  of  the  truck,  are  based  on  a  lethal  miss-distance 
for  the  general  pujepose  bombs  and  Bulldog.     Values  for  the  Z\  ni 
5~inch  rocket  and  the  1.75-inch  FFAR  are  given  in  terms  of  al- 
lowable miss-distance  from  the  fuel  tank  of  the  truck  to  start 
.a  killing  fire.     For  Kk  77  firebombs,  the  criterion  is  that  a 
K-kill  will  be  obtained  20  percent  of  the  time  if  a  hit  is  ob- 
tained within  a  burning  zone  capable  of  igniting  rubber. 

305.  (C)   Truck  Park.     The  truck  target  is  also  considered  for 
an  area  truck  park.     This  target  is  considered  to  be  an  area 
which  is  1,000  feet  by  1,000  feet  and  contains  100  Soviet 
ZIL-157  trucks  homogeneously  distributed  ever  the  park  area. 
It  is  assumed  that  these  trucks  will  be  unloaded  while  in  the 
truck  park  area  so  that  the  Inflammable  load  will  not  be  con- 
sidered with  the  vehicle. 

306.  (G)   Field  Fortifications.     The  most  frequently  occurring 
field  fortification  will  undoubtedly  be  the  bunker  which  can 
contain  a  variety  of  individual  and  crew-served  weapons. 
Harder  fortifications  such  as  concrete  pillboxes  occur  rela- 
tively infrequently  in  the  post-World  War  II  time  frame  but 
will  be  considered  as  a  case  of  a  very  hard  point  field  for- 
tification.    I\  target  of  mere  frequent  occurrence  today  is 
the  hardened  cave.     A  hardened  cave  can  contain  guns  or  mis- 
siles and  will  frequently  occur  in  coastal  areas.  ..The  targets 
are  described  briefly  below  and  in  more  detail  in  JUEf-i  and 
TAAS  . 

a.     Bunker.     The  bunker  is  assumed  to  be  a  protective 
embankment  or  dugout  improvised  from  indigenous  material.  A 
typical  bunker  is  15  feet  long,  7  feet  wide,  and  8  feet  deep. 
It  is  lined  with  6-inch,  diameter  logs  and  covered  with  12- 
inch  diameter  logs,  two  layers  of  sandbags,  and  4  feet  of 
earth.     The  sides  arc  completely  buried. 

(1)     The  desired  level  of  damage  for  this  target 
is  breaching  of  the  walls  or  ceiling,  causing  a  complete 
breakdown  of  structural  integrity  and  possible  filling  by 
dirt  and  debris,  thereby  rendering  the  bunker  unusable. 


(2)  Earth  shock  and  crater ing  arc  the  primary  damag 
mechanisms  used  against  bunkers.     If  the  crater  intersects  th 
bunker  wall  or  the  vertical  projection  of  the  wall  to  the 
earth's  surface,   the  walls  and  ceiling  will  be  sufficiently 
damaged  to  render  the  bunker  unusable. 

b.  Pillbox.  The  pillbox  is  reinforced  concrete,  com- 
pletely buried,  16  feet  long,  16  feet  wide,  and  9  feet  deep. 
The  walls  are  3-foot  thick  concrete,  reinforced  with  mild 
steel  bars,  one  percent  by  volume.  The  desired  damage  level 
is  breaching  the  walls  or  -celling  to  cause  a  complete  break- 
down of  structural  integrity  and  possible  filling  with  scab- 
bing and  debris.  Earth  shock  is  considered  the  prime  kill 
mechanism  against  pillboxes. 

c.  Hardened  Cave.     A  hardened  cave  in  which  guns  or 
missiles  may  be" installed  has  been  described  and  weaponeered 
by  the  Pacific  Air  Force   (reference  6).     The  cave  has  3-foot 
thick  concrete  walls  and  ceiling  as  described  for  pillboxes. 
A  steel  plate  door  can  be  opened  and  the  gun  &r  missile 
fired.     The  kill  criterion  for  the  cave  is  breaching  "the 
concrete  lining  of  the  cave,   rupturing  the  steel  door,  or 
actually  detonating  the  weapon  inside  the  cavity  of  the  cave. 
Any  of  these  three  things  requires  a  bomb  penetratration  of 
19  to  25  feet  to. affect  the  usefulness  of  the  cave.  Smaller 
weapons  such  as  guns,  rockets,  or  cluster  munitions  are 
deemed  ineffective  against  this  target. 

307.      (C)   Field  Supply  Dumps .     Three  types  of  field  supply 
dumps    (caches)   are  considered  as  targets.     Each  cache  is 
small,  of  an  amount  which  would  have  been  unloaded  from  a 
single  truck.     The  target  descriptions  and  vulnerability  esti 
mates  are  based  on  JMEM.     The  three  types  of  supply  caches 
considered  are  as  follows:  - 

Stacked  ammunition:     8  feet  by  14  feet  by  5  feet. 
Gasoline  drums:     8  feet  by  14   feet  by  3  feet. 
.  ..  Diesel  drums:     8   feet  by  14  .feet  by  3  feet. 

a.  Ammunition  Cache.     As  per  JMEM,  U.S.   90rm:rt-IE  rounds 
are  used  in  the  absence  of  comparable  Soviet  data.     The  dam- 
age criterion  for  the  ammunition  stack  requires  complete  des- 
truction of  a  stack.     It  is  assumed  that  when  a  high  order 
detonation  of  a  projectile  occurs,   the  stack  is  destroyed. 

b.  Gasoline  and  Diesel  Fuel  Caches.  The  "stacked  gas- 
oline and  diesei  drums  have  as  a  damage  criterion  the  des- 
truction of,  or  setting  fire  to,   50  percent  of  the  drums  in 
the  unit.     The  primary  damage  mechanisms  for  both  gasoline 
and  diesei  drums  are  fragments,   shaped  charges,   flame,  and 
blast. 
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308.  (C)  Arti llery .     This  annex  considers  both  field  artillery 
and  antiaircraft  artillery    (AAA) . 

a.  Field  Artillery.     A  field  artillery  pieoe.  is  a  very 
hard  target  to  destroy  due  to  its  small  vulnerable  area.  A 
small  artillery  position,   a  mortar  site,  or  an  automatic  wea- 
pon position  are  considered  as  a  small  group  of  personnel  lo- 
cated around  a  piece  of  equipment,   and  the  kill  criterion  is 
looked  on  as  a  personnel  kill  rather  than  actu-aj.lv  destroying 
the  weapon.     No  such  target  was  used  in  the  TAAS  study,  but 
effectiveness  numbers  were  available  for  the  Zuni  with  the 
Mk,63  VCMR  warhead.     Those  numbers  are  presented  in  this  annex 
for  completeness,  but.  no  comparative  numbers  are  available  for 
other  weapons.     This  target  will  be  assumed  to  represent  such 
typical   targets  as  a  field  artillery  piece,  a  mortar  position, 
a  machinegun  position,  observation  post,  or  a  rocket  battery. 

b.  AAA  Site.     This  target  is  assumed  to  consist  of  six 
57mm  AAA  guns    (S-60)  on  the  circumference  of  a  300 -foot  diam- 
eter circle.     The  PUAZO  gun  director/radar  set  is  generally 
set  off  to  one  side  and  well  hidden,   so  its ' vulnerability  is 
not  considered  as  part  of  the  target.     Each  gun  is  in  a  well- 
revetted  emplacement,   20~feet  on  a  side. 

(1)  Each  gun  in  the  site  requires  a  crew  of  eight 
for  full  operation.     The  S-60  has  four  modes  of  operation, 
varying  from  manually  operated  with  automatic  sight  to  com- 
pletely automatic  by  remote  control  with  the  crew  in  bunkers. 

(2)  If  it  is  desired  to  kill  the  guns  themselves 
so  that  they  cannot  be  fired,   it  is  found  that  a  gun  is  an 
extremely  hard  target  with  a  very  small  vulnerable  area,  of 
the  order  of  2.6  square  feet. 

(3)  Within  this  annex,   the  numbers  computed  represent 
the  expected  number  of  guns  silenced  as  a  result  of  incapaci- 
tating at  least  five  of  the  eight  operators. 

309.  (C)  Watercraf t .     The  targets  considered  here  are  the 
KOMAR  Class  Guided  Missile  Patrol  Boat,"  a  Waterborrie  Logis- 
tics Craft    (WB.LC)  ,   and  a  Guided  Missile  Frigate.     While  it 
is  conceiveable  that  other  ships  might  be  encountered,  these 
three  ships  represent  a  wide  variety  in  terms  of  size  and 
vulnerability,   and  some  data  are  available  from  the  TAAS  for 
these  targets. 

a.      KOMAR  PTG.     As  noted   in  JMEM ,   the  KOMAR  Guided 
Missile  Patrol  Boat  is  a  high  speed  boat  having  limited  off- 
shore cruising  ability.      Its  most  outstanding  feature  is  the 
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capability  Or  launching  guided  missiles  against  surface  Ships 
beyond  the  range  of  naval  guns. 

(1)  The  main  armament  of  the  KOMAR  consists  of 
two  SS-N-2  guided  missiles  carried  on  inclined  launch  rails. 
The  warhead  of  the  missile  weighs  almost  1,150  pounds.  In 
addition  to  the  missiles,  a  dual  25mm  "over  and  under"  AA  gun 
is  mounted  on  the  foredeck.     This  gun  is  manually  aimed  and 
fired. 

(2)  The  damage  criterion  considered  for  this  water- 
craft  is  a  sink  kill.     The  vulnerability  numbers  used  for  the 
general  purpose  bombs  are  taken  primarily  from  reference  7.  . 
For  these  weapons,   it  is  assumed  that  underwater  explosions 
can  rupture  a  hull  and  cause  shock  damage  to  the  boat's  elec- 
tronic and  mechanical  equipment. 

b.  Waterborne  Logistic  Craft   (WBLC) .     The  diversity  in 
size  and  construction  of  the  WBLC,  as  well  as  the  variation  in 
cargo  types,  density,  and  distribution,  makes  it  difficult  to 
assess  the  vulnerability  of  the  WBLC.     The  WBLC  was  assumed  to 
be  more  lightly  constructed  than  the  KOMAR.     Curves  for  the 
probability  of  sinking  the  vessel  were  constructed  by  assum- 
ing that  the  WBLC  hull  possessed  about  two-thirds  the  strength 
of  the  KOMAR  hull  to  resist  underwater  blast. 

c.  Guided  Missile  Frigate.  In  the  TAAS ,  it  was  desired 
to  compute  kill  probabilities  for  a  large  ship  like  the  Soviet 
KRESTA  Guided  Missile  Cruiser.  Sufficient  data  were  not  avail 
able  for  the  KRESTA,  so  a  U.S.  ship,  DLG-16,  was  substituted. 
The  DLG-16  is  approximately  530  feet  long  with  a  beam  of  53 
feet  and  a  draft  of  about  19  feet.  Its  f"ll  load  displacement 
is  7,650  tons. 

(1)     The  only  kill  level  considered  in  TAAS  was 
that  of  seaworthiness .     The  damage  processes  considered  were 
blast,   fragments,   and  fires.     The  possibility  of  ignition  or 
detonation  of  fuel  or  explosives  is  included  in  the  probabil- 
ity of  kill.     It  was  determined  that  for  GP  bombs  to  tee  capa- 
ble of  rendering  the  CLG-16 " unseaworthy ,  they  must  have  steel 
nose  plugs  and  electrical  tail  fuzes.     The  AV-8A  is  not  com- 
patible with  electric  fuzing,  hence  its  capability  against  a 
ship  of  the  DLG-16  type  is  considered  marginal. 

310.      (C)   3ridges .   The  bridges  to  be  considered,  include  a 
temporary  wooden  bridge  and  a  heavy  steel  truss  railroad  bridg 

a.     Temporary  Wooden  Bridge.     The  bridge  used  in  this 
study  is  a  single  lane  deck  bridge  capable  of  a  load-carrying 


capability  of  about  16  tons  for  wheeled  vehicles  05:  approxi- 
mately 12  tons  for  tracked  vehicles.  "This  capability  would 
accommodate  such  vehicles  as  the  Soviet  ZIL-13  3  or  the  MAZ-5  00 
cargo  trucks  which  carry  pay loads  of  between  8-  and  9  tons. 
The  kill  criterion  employed  for  the  wooden  bridge  is  dropping 
the  span . 

b.     Steel  Truss  Bridge.     The  steel  truss  bridge  con- 
sidered is  a  Pratt  high  truss  railway  bridge,  as  described 
in  reference  2.     The  bridge  is  300  feet  long  and  20  feet  wide 
consisting  of  two  spans  of  150  feet  each.     The  kill  criterion 
for  this  bridge  is  to  collapse  a  span.     The  massive  nature  of 
the  bridge  requires  direct  hits  on  selected  portions  of  the 
bridge  with  relatively  large  weapons  to  accomplish-  the  needed 
damage . 

311.  (C)  Building .     The  building  considered  -is  a  two-story 
wood-frame  building.     The  dimensions  in  the  ground  plane  are 
98  feet  by  35  feet.     The  damage  criterion  is  collapse  of  the 
structure . 

312.  (U)   Docks .     No  specific  vulnerability  data  for  a  wooden 
dock  were  available.     A  wooden  dock  with  many  heavy  pilings 
would  probably  be  considerably  harder  than  the  temporary 
wooden  bridge  described  above,  but  definitely  more  vulnerable 
than  the  steel. truss  bridge.     Weapons  appropriate  for  the 
wooden  and  steel  bridges  would  be  appropriate  for  the  dock. 

313.  (C)    Runway .     Runways  for  most  modern  jet  aircraft  are 
concrete.     The  TAAS  discusses  the  problem  of  airfield  attack 
and  points  out  that,  with  current  weapons,  very  large  numbers 
of  sorties  are  required  to  attain  even  a  minimal  level  of  air- 
field neutralization. 
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SECTION  4.     WEAPON  CANDIDATES  FOR  THE  AV-8A  (U) 


401.  (C)   General. .     The  selection  of  weapons  used  in  this 
annex  includes  weapons  in  the  current  arsenal  as .well  as 
weapons  in  the  R&D  cycle  that  are  expected  to  be  introduced' 
to  the  fleet  by  19  80.     The  choice  of  which  weapons  was 
determined  by  utilizing  the  Tactical  Air  Armament  Plan  of 
the  TAAS .     Table  G-4-1  gives  the  list  of  current  weapons 
considered  in  this  study.     Table  G-4-2  gives  the  list  of 
R&D  weapons  included  in  the  study.     R&D  weapons  had  to  be 
considered  differently  from  current  weapons*  because  in  many 
cases,  kill  probabilities  against  the  targets  considered  here 
are  not  yet  known  for  these  weapons,   so  these  weapons  are 
discussed  qualitatively  in  terms  of  estimated  performance.  ' 

402.  (C)   Current  Weapon  Descriptions 

a.  Mk  81  Low  Drag  General  Purpose  Bomb .     The 'Mk  81 
LDGP  bomb  has  a  long  slender  body  with  a  pointed  nose.  Fitted 
with  a  conical  type  fin,   the  bomb  is  74.1  inches  long,  has  a 
maximum  body  diameter  of  9.0  inches,   and  weighs  260  pounds. 
The  bomb  can  be  fitted  with  proximity,  mechanical",  or  elec- 
trical fuzes    (AV-8A  is  not  compatible  with  electric  fuzing) 
and  contains  96  pounds  of  explosive.     Primary  kill  mechanism 
is  blast  and  fragments. 

b.  Mk  82  Low  Drag  General  Purpose  Bomb.     The  Mk.  82 
LDGP  bomb  is  constructed  similar  to  the  Mk  81;   however,  it 
is  86.9  inches  long,  weighs  531  pounds,   and  has  a  maximum 
body  diameter  of  10.75  inches.     The  bomb  contains  192  pounds 
of  explosive.     As  with  the  Mk  81,   the  primary  kill  mechanisms 
are  blast  and  fragments. 

c.  Mk  8  3  Low  Drag  General  Purpose  Bomb.     The  Mk  8  3 
LDGP  bomb  is  similar  to  the  Mk  81  and  Mk  82,   but  it  is  118 
inches  long,  weighs  985  pounds,   and  has  a  maximum  body  diam- 
eter of  14  inches.     Explosive  weight  in  the  Mk  8  3  is  416 
pounds.     The  primary  kill  mechanisms  are  blast  and  fragments. 

d.  Mk  81  Snakeye.     The  Mk  81  Snakeye  is  essentially 
the  Mk  81  LDGP  bomb  fitted  with  a  retardation  device  to  allow 
both  low  level  release  and  more  favorable  weapon  orientation 
on  detonation.     With  the  Snakeye  fin  assembly,   the  bomb  is 
75.1  inches  long,   9.0  inches  in  diameter,  weighs   301  pounds, 
and  has  the  same  96  pounds  of  explosive  as  the  Mk  81  LDGP. 

e.  Mk  82  Snakeye.     The  remarks  made  for  the  Mk  81 
Snakeye  also  apply  to  the  Mk  82  Snakeye.     With  the  Snakeye 
fin  assembly,   the  weapon  is  92.7  inches  long,  weighs  560 


TABLE  G-4-1.  (C) 

CURRENT  WEAPONS  CONSIDERED  FOR  AV-8A 

Weapon  Type 

Nomenclature 

Low  Drag  General 
Purpose  Borahs.  ,   .  . 

.    .     Mk  81,  Mk  82,  M 

k  83      :  -"V 

Retarded  Bombs .    .  . 

.    .     Mk  81  Snakeye, 

Mk  82  Snakeye 

Firebombs  ..... 

.    .     Mk  77 

Rockets  ....   v  . 

.    .     LAU-10A/A  (Pod 
LAU-69A/A  (Pod 
Rockets) 

of  4  Zuni  Rockets) 
of  19  2.7  5-Inch 

Dispenser  Weapons  . 

.    .     Rockeye  II,  ,CBU 
Fuel  7iir  Explo 

-55/B    (Lov.'  Speed 
sive) 

der  . 

TABLE  G-4-2.  (C) 

R&D  WEAPONS  CONSIDERED  FOR  AV-8A 

Weapon  Type 

Nomenclature 

General  Purpose 

Advanced  General  Purpose  Bombs 
(including  retarded  versions, 
•will  eventually  replace  the 
Mk  8  0  series  GP  bombs) . 

Dispenser  Weapons  .  . 

Anti-Personnel,  Anti-Material 

Bomblet  (APAM) 
Advanced  Incendiary^ 
High  Speed  Fuel  Air  Explosive. 

Laser  Guided  Weapons. 

Bulldog 

Laser  Guided  Bombs 

Missiles .    .   ..   .    .  - .  . 

Harpoon,  Maverick 

pounds,  has  10.75-inch  body  diameter,  and  contains  the  same 
192  pounds  of  explosive  as  the  Mk  62. 

f.  Mk  77  Firebomb.     The  Mk  77  Mod  1  firebomb  is  a 
cylindrical  aluminum  alloy  tank  v;ith  aerodynamically  shaped 
ends.     It  is  109  inches  long,   19  inches  in  diameter, .  and 
weighs  approximately  52  0  pounds  fully  assembled.     The  tank  is 
normally  filled  with  a  gasoline  gel  mixture.     Igniters  and 
fuzes  are  used  in  bot"-.  the  nose  and  the  tail. 

g.  Zuni  Rocket.     Zuni  is  an  air-to-ground  aircraft 
rocket  whose  primary  roles  are  flak  suppression ,  antitank, 
and  general  purpose.     Zuni  rockets  can  be  fired  either  singly 
or  "rippled."     The  Zuni  is  5  inches  in  diameter,   110  inches 
long,  and  has  a  firing  range  of  4,000  to  6,000  feet.  an 
LAU-10A/A  launcher  weighs  54  5  pounds  when  loaded  wi-^h  four 
completely  assembled  Zuni's.     Several  different  warheads  are 
available  for  the  Zuni  rocket: 


(1) 


weighing  4 

warhead, 
plosive . 


undj 


ana 


Mod  0  is  a  general-purpose  warhead 
;ntaining  9.5  pounds  of  explosive. 


(2)     The  Mk  32  Mod  0  is  a  shaped-chaarge ,  fragmenting 
It  weighs  4  8  pounds  and  contains  15  pounds  of  ex- 
This  warhead  is  desiqnea  for  armored  taraets. 


(3)     The  Mk  63  Mod  0  is  a  variable  change-to-metal 
antipersonnel  warhead.     This  warhead  is  fitted  with  a  Mk  9  3 
VT  noze  fuze  which  is  designed  to  detonate  approximately  18 
feet  above  the  ground.     This  weapon  is  designed  primarily 
as  an  antipersonnel  flak-suppression  rocket.     This  warhead 
weighs  43  pounds  and  contains  14  pounds  of  explosive. 


h.     2. 75-Inch  Folding-Fin  Aircraft  Rocket   (FFAR)  .  The 
2.75-inch  FFAR  is  an  air-to-ground  weapon  used  for  flak  sup- 
pression and  destruction  of  soft  targets.     This  rocket  is  as- 
sembled in  seven    (LAU-78A)   or  19    (LAU-6  9A)   round  launchers. 
The  rockets  have  two  types  of  warheads;  the  Mk  1  is  a  high 
explosive  warhead,  and  the  Mk  5  is  a  shaped  charge  warhead. 


i.     Rockeye  II.     The  primary  purpose  of  this  cluster 
weapon  is  the  destruction  of  hard  armored  targets  (tanks, 
armored  vehicles,  and  guns)..   The  weapon  is  also  effective 
against  softer  targets  such  as  parked  aircraft  and  personnel 
The  cargo  of  247  Mk  118  Mod  0  bomblets  arm  individually  and 
detonate  on  impact  with  a  hard  surface.     The  bombiets  have 
shaped-charge  warheads  that  will  penetrate  up  to       1  inches 
of  armor.     The  characteristics  of  Rockeye  II  and  the  Mk  118 
Mod  0  bomblet  are  as  follows: 
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Rockevo  II 


Length,  inches 
Diameter,  inches 
Weight ,  pounds 
Payload 


S2.1 
13.2 
490 

M118  Mod  0  Bomblet.   (247  each) 


Ml 18  Mod  0  Doublet 


Length,  inches 
Diameter,  inches 
Weight,  pounds 
Explosive  Charge,  g 
Warhead 


13.5 

2.1 

1.32 
180 

Shaped  Charge 


j.     CBU-55/B  Low-Speed  Fuel  Air  Explosive  Weapon.  The 
purpose  of  the  Fuel  Air  Explosive   (FAE)  weapon  is  to  provide 
a  blast  damage  mechanism  that  is  effective  against  targets  of 
limited  vulnerability  to  conventional  munitions,   such  as 
troops  in  protected  and  concealed  environments,   land  mines, 
boobytraps,  -and  light  material  targets.     CBU-55/B  consists  of 
an  SUU-49/B  dispenser  containing  three  contact-fuzed,  fuel- 
air  explosive  bombs.     The  characteristics  of  the  weapon  are 
given  below: 

Length,   inches  85 

Diameter,   inches  14  ' 

Weight,   pounds  500 

No.   Bombs  in  Dispenser  3  - 
Fuel  Weight  per  Bomb, 

pounds  75 
Cloud  Diameter  per 

Bomb,   feet  50 

k.     Aden  3  0mm  Gun.     The  gun  system  on  the  AV-8A  consists 
of  two  electrically  fired  30mm  Aden  cannons  which  are  mounted, 
together  with  their  ammunition,  in  external  pods  on  each  side 
of  the  centerline  pylon  beneath  the  fuselage.     Each  pod,  com- 
plete with  gun  and  13  0  rounds  of  ammunition ,  weighs  45  0  pounds. 
The  30mm  projectile  weighs  0.56  pound  and  the  race  of  fire 
from  a  single  gun  is  1,2  00  rounds  per  minute.     Muzzle  velocity 
is  2,500  feet/secOnd. 

1.     Shrike.     The  purpose  of  the  AGM-4  5R  Shrike  missile 
is  to  suppress  or  destroy  enemy  radar  installations.  While 
captive,  the  missile  furnishes  guidance  information  to  the 
pilot  through  an  aircraft  indicator  or  display  system.  A 
tone  of  frequency  equal  to  the  target  radar  pulse  repetition 
frequency   (PRF)   is  furnished  to  the  pilot  for  target  recogni- 
tion.    Weapon  release  is  accomplished  either  by  manual  firing 
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or  by  use  of  a  weapon  release  .conput-er,     There  are  various 
nodes  of  Shrike  which  are  designed  to  hone  on  different  radar 
frequencies.     The  characteristics  of  Shrike  are  listed  below: 


Length,  inches 

Diameter,  inches 
'W&^ght ,  pounds 
'i wife  load    (HE  Frag  War- 
head) ,  pounds 

Guidance 

Prcpuistion 

Range 


120 
8 

400  ] 
145 

Passive  Radar  Honing 
Solid  Fropellant 
3-25  nautical  niles 


nu     Sidewinder.     The  AIM- 9  Sidewinder  is  an  infrared- 
guided  air-to-air  missile  designed  to  destroy  enemy  aircraft. 
There  are  several  versions   (nods)   of  Sidewinder  in  the  Pleet. 
The  characteristics  presented  here  are  for  the  AIM-9D: 


Length,  inches 
Diameter ,  inches 
Weight,  pounds 
Warhead,  pounds 
Guidance 
Prcpuistion 
Minimum  Range 

(Tail  On) 
Maximum  Range  (Co-Speed, 

Co-Altitude) 

403.      (C)   R&D  Weapon  Descriptions 


113 

-j 

195 

2  5    (HE)  f  Continuous  Rod 
Passive  IR  Honing 
Solid  Propellant  Rocket 

1,000  feet 

8,50.0  feet 


a.  Advanced  General 
of  bonbs  is  being  developed 
sion  flexibility,  and  logis 
destroy  a  wide  spectrum  of 
effective  against  area-dist 
which  can  be  destroyed  by  f 
AGPB  fanily  is  scheduled  to 
bonbs.  Precise  specif icati 
cribed  in  the  TAAS ,  an  adva 
the  following  three  weapons 


Purpose  Bonbs    (AGPB) .     This  family 
for  improved  reaming  rates,  nis- 
tics.     The  weapon  will  be  used  to 
targets  and  will  be  particularly 
ributcd  hard  targets  and  targets 
ragmentation  or  cratering.  The 

replace  the  present  Mk  8  0  series 
ons  are  still  unknown,  but  as  des- 
nced  GP  bonb  -family  should  contain 


(1)  A  fragnentat  ion  wa  rhead  in  the  500-pound  class, 
capable  of  penetrating  8  inches  of  reinforced  concrete. 

(2)  A  noderate  penetrator  in  the  1,000-pound  class, 
capable  of  penetratinq  3  feet  of  reinforced  concrete  runway 
(or  aircraft  shelters)   or  the  deck  of  a  DLG-type  ship. 

(3)  A  2,000-pound  class  denolit'ion   (blast)  bonb 
for  use  against  ships. 
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b.  Anti-Personnel,  Anti-Material   (APAM)  Cluster  Weapon. 
The  APAM  weapon  is  a  cluster  bomb  of  the  7  5  0-pound  category 
and  consists  of  the  Mk  1  Mod  0  dispenser,  fuze,  and  a  payload 
of  761  target  discriminating  bonblets.     The  weapon  is  13.2 
inche-s  in  aiameter ,   91  inches  long,  and  will  be  effective 
primarily  against  a  range  of  targets  front  personnel  through 
light  tanks..   Upon  impacting  a  soft  target,. the  bombiets  pop 
up  3  to  10  feet  and  air  burst,  thereby  maximizing  anti- 
personnel lethality.     Upon  impacting  a  hard  target,,  an  in- 
stantaneous shaped  carge  function  occurs,   thereby  maximizing 
anti-material  lethality. 

c.  Advanced  Incendiary  Tfeapor .     The  advanced  incendiary 
weapon  is  being  designed  to  destroy  a  vide  variety  of  targets 
characterized  by  a  combustible  -  structure  and/or  combustible 
components.     The  weapon  will  be  a  cluster  weapon  as  most  tar- 
gets for  incendiary  weapons  are  area-type  targets.     The  weapon 
will  be  in  the  500-pound  class,   91.3   inches  long,  and  13.2 
inches  in  diameter. 

d.  High  Speed  Fuel  Air  Explosive.     This  weapon  is  sim- 
ilar to  Low  Speed  FAE-  (CBU-55/B)    but  is  designed  to  be  de- 
livered at  higher  speeds.     The  weapon  is  capable  of  countering, 
personnel  under  cover   (shielded  from  fragmentation  weapons)  or 
concealment  and  provides  defoliation  and  mine-clearing  capa- 
bilities.    The  characteristics  are: 


e.     Bulldog.     Bulldog  is  a  Ballpup  missile  modified  to 
home  on  reflected  laser  emissions  and  does  not  retain  the 
command  guidance  of  Bullpup.     The  design  characteristics  are 
as  follows: 


Weight:,  pounds 
Length,  inches 
Diameter,  inches 
No.   Bombs  in  Dispenser 
Weight  per  Bomb,  pounds 
Cloud  Diameter  per 


525 
92 
14 
3 

130 


Bomb,  feet 
Delivery  Velocity  (max), 


50 


Knots,  IAS 


600 


Guidance 
Warhead 
Propulsion 
Accuracy 
Slant  Range 
Weight,  pounds 
Length,  inches 
Diameter,  inches 


Semi -Active  Laser  Homing 

250-pound   (Bullpup  A) 

Liquid   (Bullpup  A  Motor) 

10-foot  CEP 

5,000  to  30,000  feet 

600 

117 

12 


i 
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Karpoon. 


Karpoon  is  an  air-to-surface  missile  cur- 
It  is  being  designed-  as  an  all-weather,  active- 


f . 

rently  in  R&D 

homing ,  shp  attack  missile.  Only  "ball  park"  figures  can  be 
stated  here,  and  these  characteristics  are  by  no  means  to  be 
considered  the  final  design  specifications: 


Weight,  pounds 
Warhead  Weight,  pounds 
Guidance 

Ranqe ,  nautical  miles 
(max) 


1,200  (nominal) 
400-600  (nominal) 
Active  Radar  (probable) 

3  0  (nominal) 


g.     Maverick.     The  AGM-65A  Maverick  is  an  air-to-ground, 
Electro-Optical/TV-guided   (EO/TV) ,  rocket-propelled  missile. 
The  EO/TV  guidance  system  is  desinged  to  hor;e  on  target  con- 
trast.    Primary  targets  are  tanks,  armored  personnel  carriers, 
field  fortifications,  and  reinforced  buildings.     The  weapon 
has  the  following  characteristics: 


Weight,  pounds 
Length,  inches 
Diameter,  inches 
Guidance 
Propulsion 

Warhead 
Range 


500  (nominal) 

98 

12 

Electro-Optical  TV 
Solid  Propellent  Rocket 
Motor 

Shaped  Charge,   125  pounds 
3,000  feet  to  14  nautical 
miles 
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sectign_£^_ord:;ance  capacity  and  delivery  accuracy 

OF  TiiE  AV-8A  " 

501.      (C)     Ordnance  Capacity 

a.     There  are  many  variables  that  will  interact  to  deter- 
mine the  AV-8A's  ordnance  capacity  on  a  particular  mission  such' 
as  the  amount  of  take-off  run  available,  the  velocity  and  di- 
rection of  wind,  and  the  mission  radius.     Obviously,  the  number 
of  combinations  of  all  factors  provides  a  virtual  continuum  of 
possible  loads  for  the  AV-8A.     To  keep  within  manageable  bounds, 
two  discrete  values  were  selected  to  provide  an  indication  of 
performance  under  varying  conditions.     The  take-off  conditions 
selected  were  vertical  and  a  600-foot  take-off  run.  Take-off 
runs  greater  than  600  feet  were  not  investigated  since  most 
ordnance  is  store  limited  at  the  600-foot  take-off  run.  For 
the  vertical  take-off,  a  50-nautical  mile  distance  to  the  target 
was  assumed,  with  5  minutes  on  target  and  a  50  nautical  mile 
return  flight.     In  the  other  case,   600-foot  take-off,  a  100- 
nautical  mile  mission  radius  with  5  minutes  on  target  was 
assumed.     The  ordnance  capacities  for  missions  are  shown  in 
Table  G-5-1. 


TABLE  G-5-1.      (U)    MISSION  COWDT*- 

7TONS  AND 

ORDNANCE  CAPACITY  FOR  THE  I 

kV-8A 

Mission  Description 

Ordne.nc 

e  Capacity 

Vertical  take-off,   5  0-nautical  mile  leg 

to  target,   5  minutes  on  target, 

50-nautical  mile  return  leg. 

3,000 

pounds _ 

600-foot  take-off  run,   100-nautical  mile 

leg  to  target,   5  minutes  on  target, 

100-nautical  mile  return  leg. 

4,700 

pounds 

b.     Additional  conditions  on  ordnance  capacity  were 
imposed  by  weapon  station  limitations,   stability  and  weight 
limitations,  aircraft  wiring ,  and  length  and  clearance  limi- 
tations.    As  discussed  -in  reference  9,  the  Aircrew  Manual, 
for  combat  maneuvers  of  7.0  g's,  the  weight  limitations  were 
assumed  to  be  600  pounds  on  the  outboard  wing  stations  and 
1,100  pounds  on  the  inboard  wing  stations  and  on  the  center- 
line  station.     If  the  combat  maneuvers  are  restricted  to  4.0 
g's,  then  the  outboard  wing  stations  will  support  1,000 
pounds;  the  inboard  wing  stations  and  centerline  stations 
will  support  2,000  pounds.     The  7.0  g  combat  maneuver  is 
assumed. 
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c.  The  Mk  83  1,000-pound  GP  bomb  cannot  be  loaded  cm 
the  centerline  due  to  its  length.     Rocket  pods  cannot  be 
loaded  on  the  centerline  because  that  station  is  not  Vvired 
to  provide  a  firing  pulse  for  rockets.     These  are  the  main, 
restrictions;  others  will  be  mentioned  in  the  discussion  of 
weapon  selection. 

d.  Although  multiple  weapon  racks  have  not  yet  been 
approved  for  the  AV-8A,  it  was  assumed  that  a  rack,  providing 
a  capability  of  two  weapons  at  each  wing  station  (within 
weight  limitations)  will  be  available. 

e.  Finally,  tne  discussion  is  limited  to  weapons  with 
14-inch  suspension.     This  restriction  excludes  the  Mk  84 
2,000-pound  GP  bomb.     In  all  cases,   the  AV-8A  must  be  loaded 
symmetrically. 

502.      (C)   Delivery  Accuracy 

a.  The  AV-8A  has  the  Ferranti,  Ltd.   FE-5  41  Inertial 
Navigation/ Attack  System  installed  in  it.     The  purpose  of 
this  discussion  is  not  to  go  into  the  details  of  this  system 
as  it  is  adequately  covered  in  existing  publications.'  Briefly 
the  system  is  a  fully  integrated  complement  of  avionics  equip- 
ment.    Its  purpose  is  to  provide,  navigation  to  and  from  a 
selected  destination,   and  to  provide  weapon  aiming  and  release 
signals  for  delivery  of  a  wide  variety  of  ordnance  against 
both  ground  and  air  targets. 

b.  Since  only  time  and  experience  will  determine  the 
actual  combat  accuracy  of  the  system,   it  was  decided  to  in- 
clude weapon  kill  probabilities  for  the  CP-741  bombing  system, 
as  well  as  for  a  10-mil  system.     It  is  felt  that,  the  FE-5  41 
accuracy  will  be  better  than  the  CP-7  41  accuracy  and  perhaps 
as  good  as  a  10-mil  system,  but  since  the  precise  accuracy 

is  yet  to  be  determined,  this  discussion  will  use  the  two  • 
sets  of  accuracies  as  reasonable  limits.     Table  G-5-2  shows 
the  accuracy  and  ballistic  dispersions  cf  the  two  systems. 

c.  Air-to-ground  gun  attacks  are  primarily  a  problem 
of  pointing  the  aircraft  properly,  not  pointing  its  velocity 
vector  properly,   the  latter  a  more  difficult  computational 
task.     Since  the  actual  accuracy  is  not  known ,  this  report 
presents  two  systems  accuracies  for  rockets.     The  parameters 
for  these  accuracies  are  also  shown  in  Table  G-5-2. 

d.  In  the  air-to-air  gun  attack  mode,  stadiametric 
ranging  is  used  to  obtain  both  range  and  rate-of -change  of 
range.     This  could  present  considerable  problems  and  could 
well  be  unusable.     Further  study  of  the  air-to-air  gun  mode 
is  recommended. 
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SECTION  6.     WEAPON  EFFECTIVENESS  (U) 


601.  (C)   General .     Kill  Disabilities    (Pj-'s)   fron  TAAS  vrere 
used  to  generate  the  effectiveness  numbers  presented  in  the  . 
tables  in  this  section.     P^ -.-numbers  were  available  for  Mk  81, 
Mk  82,  Mk  81  Snakeye,  Mk  82  Snakeye ,  Mk  83,  Mk  77  Firebomb, 
Zurii,   2.75-Inch  FFAR,  and  Rockeye  II.     For  some  targets,  P^'s 
were  available  for  '\PAM ,   Zuni  with  the  Mk  63  VCMR  warhead, 
and  Bulldog.-     Pj,  represents  the  probability  of  achieving  the 
kill  criteria  described  in  Section  3  for  each  target. 

602.  (C)   Pk  Calculations.     In  TAAS  the  ordnance  loads  \;ere 
selected  for  the  A-4,  A-6 ,  and  A-7  aircraft.  Consequently, 
the  P^  numbers  were  given  for  a  range  which  included  large 
numbers  of  weapons  which  cannot  he  carried  by  the  AV-8A 

(12  or  18  Mk  8  2  bombs)  .     In  order-  to  determine  the  P]c  numbers 
for  the  loads  compatible  with  AV-8A   (2,   4,   5,   7  Mk  82  bombs), 
curves  had  to  be  drawn  for  the  TAAS  numbers,  and  extrapola- 
tions and  interpolations  were  made  from  extensions  of  these 
curves.     Thus  the  majority  of  the  numbers  presented  here  are 
extrapolations.     Because  of  the  additive  effects  of  multiple 
weapons,  numbers  so  generated  are  likely  to  be  optimistic. 
It  is  not  recommended  that  the  Pj^  data  be  used  to  estimate- 
sortie  requirements.     These  numbers  should  be  used  only  to 
note  the  relative  effectiveness  Of  uhe  various  weapons. 

603.  (C)    Delivery  Accuracy.     As  noted  in  Section  5  of  this 
annex,   Pv  data  were-  generated  for  both  a  lO-mil  system  and 
the  CP-74'1  computer  system.     For  the  majority  of  cases,  both 
sets  of  numbers  were  available.     In  some  cases,  however,  data 
were  not  available  for  either  system  accuracy   (notably  for 
troops).     In  these  cases,  data  are  presented  for  the  most 
representative  accuracy  available.     In  most  cases,   these  are 
for  iron  sight  accuracy.     The  Pk  tables  in  this  section  in- 
dicate the  effectiveness  of  the  weapons  for  the  different 
accuracies  side-by-side  for  comparison  when  both  are  avail- 
able . 

604.  (C)   Del i ve r y  Co nd i t i o n s .     The  delivery  conditions  for 
which  the  p7   numbers  are  presented  represent  four  conditions 
in  the  entire  spectrum  of  possible  conditions.     Those  used 
are  all  for  450' knots  TAS  and  for  the  following  four  dive 
anales/release  altitudes:.    45  degrees/5,50  0  feet,   3  0  degrees/ 
3,000  feet,   20  degrees/2 , 000  feet,  and  10  degrces/500 _ f eet . 
These  conditions  are  the  ones  for  which  data  were  available 
from  TAAS,     Although  it  is  recognized  that  release  angles 
will  vary  from  0  degrees  to  60  degrees  and  other  release 
altitudes  may  be  used,   the  tactics  for  which  data  are  pre- 
sented adequately  represent  the  entire  spectrum  of  possible 
tactics  and  are  enough  to  indicate  weapon  selection  trends. 
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605.  (U)   Ordnance  Loads.     The  Pk  tables  present  effective- 
ness numbers  for  sticks  of  several  different  numbers  for  each 
weapon,  with  the  exception  of  Bulldog  Pk's  Which  are  always 
for  a  single  missile. 

606.  (U)   Pk  Tables.     Tables  G-6-2  to  G-6-28  represent  the 
data  on  which  the  weapons  selections  made  in  Section  7  of 
this  annex  are  based.     For  convenience,  Table  G-6-1  is  a 
reference  table  to  allow  the  reader  to  locate  quickly  the 
Pk  tables  for  particular  targets.     In  the  cases  where  data 
were  not  available,  a   "-"  appears  in  the  tables.     If  a  par- 
ticular delivery  condition  is  not  usually  employed  with  a 
weapon,   an  "NA"  appears  in  the  tables. 


TABLE  G-6-1 .      (U)    TABLE  OF  CONTENTS  FOR  WEAPON/TARGET 

Pk  TABLES 


Target,   Kill  Criterion  Table       Page', No. 
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^<ciw '.-:•«■'.:. -  v.,irtm---3*i 


TA3LE 

G-6-20. 

(C!    WEAPON  i> 

Tamil 

TA^C^T:..Pa^ 

CHIT 

CPJON: 

C  &  11  d  p  ! 

i/ 

e  - 

45V5500 

Hf  1 

30 

"/3000  FT 

20" / 2000 

FT 

10°/500 

P  

urgoAu      -  — 

o 

IRON- 
SIGHT 

CP  741|  10 -HI  1 
i  1 

l  Kur\  -  | 
S!GkT  ! 

CP  7411  10  Mil 

l.'iOS- 
S  ICilT 

CP  741 

10  H1  1 

IROU- 

S  1  GMT 

CP   74  1 

j  10  Mil 

«K  81 

2 
4 

6 
3 

.009 
.Ot9 
.028 
.034 

.050  j 
.095  j 

17  0  i 

.180  j 

1 
1 

i 

j 

1 

 + 

i  1 

.011    1  .03 
.023    '  .15 
.035    |  .195 
04  7    i     2  l 

;  '  i 

.040 
.072- 
.098 
.116 

% 

.  26 

NA 

NA 

NA 

UK  81SE 

2 
4 

i  6 
8 

NA 

NA 

| 

NA  i 

1 

1 

NA  • 

j 

[  -J 

riA  i    na  . 

 j  ! 

NA 

NA 



.066 
.094 
.112 
.112 

.  130 
.170 
.IBS 
165 

KK  62 

2 
4 
6 
7 

.010 
.021 
.032 
.038 

.055  j 
.105  1 
.  1 5<i  I 

! 

i 

■    _  j 
j 

.022    i  .09 
.041       .16  ; 
.056    ■   .211  ; 
.063    1  . 2  4 

1 

.11 
.1/5 
.  -23 

NA 

■ 

NA 

NA 

1  

HK  82SE 

2 
4 
6 

- 

tl  A 

1 

NA 

; 

NS  | 

j 

 ..J 

NA  '<* 

r,;. 

HA 

■ 

- 

i  — ■ — 

.068 
.102 
.120 
.122 

.150 : 

.165  j 
.200  j 
.  200  , 
 j 

Kfc  8  3 
i  

2 
3 
4 

j  -O'.  O 
1  .320 
|  .029 
j  .035 

,0'jf;  ! 

.100  \ 
.142  j 
.180  ! 

1 

i 
i 

.01  ft    .  .»£. 
.035    j  . »'J  ; 

'.36-    !  | 

- 

.C42 
.  G7i- 
.  Vii? 

.O'-i 
./G5 

j.  '  NA  - 

m 

NA 

!  J 

NA  j 
i 

MK   ?7  2/ 
FIREBGKb 

2 
7 

- 

! 
1 

I 

j 

;  i 

7- 

.    .-       ...  , 

j 

i 
i 

\  J 

2/ 

kGCKEYE- 

1 

-J 

....  : 

: 

 j 

_ 

i 

i 

i 

i 

u  ! 

ZUNI  - 
POOS 
1    MK  32 

1 

6 

4 
6 

i 

i" 

-—   -  :  

'  •  i 
 | 

—  

j 

1 

.  j 

_J 

i 

!  1 

1  2/ 
|    ZUN!  - 

P60S 

1    KK  63 

 1 

4 

6 

t 

-  i 
i 

j 

i 
1 

1  2.75"  » 

PODS 
H151 

2 

<] 

L  . 

j 

i 
i 
j 

1 
1 

-  .  __l 

j 
i 

'  1 

llVPrtil  1 
|.''.ii.l-t-0P-U4- 

M-.AH  I 

pop-up 


i 

-  -i 

J 


BULLDOG 

CEP 

45V6000  f; 

J0*/3OG0  fT 

10  FT 

.68 

.50 

25  FT 

•;o ....  JL.._.^  

-•Mi  S: 


G-4' 


:.j<i!e-.   'tprf.tnl   Ihr  probiMHtf  of 
U.fiCh'ofc  t!>e  »i  '  "  or  c«1l'i-g,  c*gitng  i 
rvt-r-lw- e  !•  T-ikVf-i      t '   ■  ;ruf Isrtl  Integrity 

'r-.i    fill  liy  alrt  »nd  doL.'ii, 

tf.?>tj/  rf'dnMnt  tt>r  b'onltr  ur.ui«bls. 


■i'  -rt  :  ivltthlc  to  n H t i f 


i 


MK  32 SE 


TERCET ;     M  lbo« 


TA5U  G-6-21  ■     ;  '    iffAf «L O  i  C £j 


WEAPON 


KK  8! 


H<  81 SE 


UK  82 


Kk  S3 


45°/'-::  n 

S1CH7 


CP  74  ;i  10  H11 


.010  I  .04 

.017  j  .03 

.022  !  .11 

.026  i  .13 


30"/jOCO  FT  

io  Mstliit 


SIGHT      «  7*1 


.012  j  .05 

I  .020  |  .05 

I  .027  !  .13 

i  .033  !  .iS 


ar/zooo. rr 


CR lTC«:0.'i;  Cclltpig 


CP  741 


io  mi 


.0  33  !  .06 

.055  j 

.071  I  . ! 6 

.068  I  .20 


..TSfc 
.0134 
.  103 
.  i  1? 


.CIS 

.022 
.029 
.033 


Kk  77  2/  ; 
F]KLbOKil~  ~ 

7 

1 
7 
4 
c 


.04  j 
.  Cc!  I 

- 1  3.  !' 
-.  Ifc  5 
 __  J 


.0/ 

33 

.12 

4  7 

.  1/ 

Sr- 

.71 

2UNI  ^  '  2  ' 
POOS  !  4  ! 


1 

i 

7 UNI     V    \  2 
pocs         :  4 

Hi;  6  3         i  6 

2.75"         j  2 
POOS  4 
MSI            !  £ 

1 

- 

i 

.  .  .    !.        j  .  J_ 

.■••34 
.'»66 

.  K"2 


lO'/SOO  ft 

TSo-T'" 


SIGH! 


!CP  741 


.050 
.071 

.ceo 

.081 


.07 
.  1  3 
.Id 
.21 


,«rj 

.  :  3 


I  .061 

'  .OBI 

i  .cso 

I  .094 


10  CI! 


I  J 

17 
.18 
18 


,!) 

,  !  7 

,  It! 

lit 


.  J  


103  I 


.Mi  I 


•.'.I  i 


BULLDOG 
CEP 

«s*/eooo  fT 

10  FT 

.57  . 

.    .4.-  i 

25  FT 

.14 

•°,J  i 

G-48 


>     r,si.>ri  r.i'i  •<■>,.•  n«.  the  pi  >fc*l»1 1 1 1/  i/' 
t!»«-    Ksj  Hie  -a".'     •   „*»S lo»  fv  C»u»*  < 
r.  ««.  oi    ■•.<-.>;•     a"    1  r.  I  ••  5 1"  1 1  y  trU 

tr.isl:    •  f ll  :>r.s  w*t?>  iCil'Mf")  or  SrMHj 
rr^c.    -b»j?m  'r.r   • :  •■  ;.tll.t»  ufiui«&!f 

i.-i   -     :•  in  j  i" i»Vj !  iU1'.'.  '.f  tc 


•m  mm  -v. 


TAHl  r  C-f.-22. 

ff  i  wr  af-fui  rrrfrnW 

T4PCFT-    Kir'i»il  r..» 

cr:t 

r  y 

45V5500 

si_J 

JO//J.Qfl.O 

FT 

20V200C 

FT 

10*/50C 

FT 

HF.APON 

£> 
3C 

f  PO*- 
SIGHT 

i 

CP  74! 

10X11 

 1 

!  HON  - 

SIGtil 

i 

CP  741!  10  XII 

1 

I  ft  3  X  - 

SICmT 

CP   74  1 

10  Hi  1 

I  ft  0  *(  - 
SIGH  7 

;CP  741 

10  Nil 

Ak  81 

2 
4 

6 
8 

.015 
02b 
.037 

All 

.  \!  *3 

.05 
.095 
.140 
.180 

.016 
.032 
.047 
.060 

|  .100 
|  .175 
I  .230 
|  .270 
1  

.04 

.00 
.1! 

1  i 

.09 
.  18 

2 1 

!3T 

NA 

NA 

NA 

Hi.  81SF. 

2 
4 
6 
8 

It* 

RA 

NA 

l_. 

MA 

NA 

| 

!  NA 

1 

NA 

NA 

NA 

.082 
.  106 
.115 
.116 

.  14 

.20 
.  2  3 
.24 

UK  82 

2 
4 
6 
7 

.017 
.034 
.050 
.058 

.090 
.  160 
.223 
.245 

.03? 
.052 
.066 
.070 

1  

i  .  1  30 
.7Z< 
I  .290 
|  .315 

.08 

•  n 

.  16 

12 
.22 

■  35 

KA 

NA 

NA 

HK  82SF. 

2 
4 
6 
7 

HA 

 ! 

NA 

1  r 

' 

• 

1 

!  _ 

■ 

- 

N  A 

- 

,     -.  ■ 
SA 

[ 

NA 

HP. 

 :  

f 

.053 

.120 
.130 

.18 

.24 

.  CD 

.26 



Mk  83 

— 

1 
2 
3 
4 

.016 
.031 
.045 
.057 

.155 

l  .230 
.265 

i 
I 

I. 
L 

.034 
.060 
.iV7 

-u90 

1  .10 

1  -21 

|  .30 

! 

10 

M 

M 

.25 
.36 
.42 

NA 

NA 

1  _ 

NA 

H*  7  7  11 

f  ifttco.-e 

•2 

6 
7 

•     ]  - 
i 
1 



1  H 
■ 

}  

|  - 

1 

1 
i 

 I 

.11 

KOCUYF. 

) 

2 

< 

•  -  i 

i 

1 

■ 

1 
! 

i 

 1 

-  ! 
i 
i 

POOS 
MK  3? 

2 

4 

6 

i 

i 
i 

i 
i 

!  : 

-       -    j    \  j   -  j 

:          :  ! 

i 

i 

2 ON  I  V 
POOS 
X<  63 

2 
4 
6 

!-!■ 

,  1  

-    !  . 

f 

- 

■ 

- 

| 

1 

-  1 

 i 

2.75'  1> 

POOS 

\ 

- 

I  

- 

! 

J  J 

t 
i 

j 

1 
1 
1 

_ 

■ 

! 

i 

 1 

- 



i 

jO  FT 

Wl-y 

::.*f\po:( 

1  i  ■ 

rp 
~  pjt 

:'.-.ii 

741 

lo 3  n 

m  it 

103  1  i 

i  J 
.'..-> a;i  i  2! 
..o:i-r'Oi,-oir" 

2 

' 

- 

1 

/!'A;i  I 

2 

'.'OP-UP 

3 



zo*/?r.oi5  rr 

i  gar  i  i»r 


t  r.i  5 

-  I 

r 


I  Vfi  I  T 


l'r)  I  T 


 i  L. 


tULLOOC 

cep 

4S*/9O0C  fT 

'  1 
>0*/30CO  T7 

10  FT 

.47 

t    25  FT 

.27 

•20"  

NOTF.S:     ]_/     Pfc  euaber:   re^rneet  the  jrotlMHt/ 

of  tre»ch1«:  the  concrete  H»1»J  of  tK* 
c»ve,  rupturing  INn  Heel  <oor,  cr 
t.loiii.g   the  civlty  t»6  iirt»»4t(e|  t  fc  s  i  ct*  . 


G-49 


?/    Kmpfle  nri  c      1  de  1 1- ;  aititaMa  tc 

*  Mcs-i,*  "rl  i ••  r( .  s . 


TABU  C-6-23  (C)   •  i_v^-_t :.cili: v*^? 


TA^f.C  T  :  Tempera  ry  Woo ii e n_0  r  \_t  _ 
UtAPOM 


cur 


:0.\:  Drop 


I  RON- 
SlGHr 


CP  ?41<  10  Kij 


I  IR-35- 


cb  ; 

.25 

IS 

.«3 

ro 

.58 

:« 

.66 

C?  7<1  10  «i 


;  ray ;ooo  _rr  

Ic^ilr  !  CP  7*lj  10  Mi  1 


11 

20 

J! 

28 

1:3 

35 

.23 
.39 
.49 
.57 


<  .32 
j  .50 
!  .60 


ior/soo.  n  [ 


K<  31 S£ 


N  A 


T" 


SA     |  NA 
I 


s 

7 


T 


MK  02 St 


Mi  83 


.28 

1 

.4? 

.  62 

.26 

.67 

NA 

.Ci-S  - 

.27 

.<J 

.  if 

.56 

..'3 

_^ 

.£4 

.6? 

.70 


 1  

.78  I  .32 

.44  ,  .SO 

.54  .fcj 

.58  !  .67 


34 

.35 

46 

.47 

50 

.5! 

SO 

.52 

.3':  I 
 J. 


.26 


.39 
.•-1 
.'.6 
.  5fc 


!  .45 

1st   !  ;.f,:  j 


1  NA 


I  2 

7  7       2/  4 

 j7 

ROIKIYL         j  i 


I 


!    H».  32 


r 


2UM 

rooi 

MS  6  3 


2/ 


2.75' 
POjS 
m  1 51 


2/ 


 ■  A« 


\>  W  V  \ 

v  v\  \  I 


t  / 


TABLE  C-6-?*- 


TAECET:   Slrt-1   Truss  grids' 


WEAPON 


CR ITCPIOK:  Cr oj> 


iPOfc- 

S1CHT 


45'/SiOO  f 


;0*/200O  F r 


CP  74 


10  Nil 


30"/ 3000  FT  !   

K  |«V4'.h0Hn|i«°H"i     CP  741 


IRON 
SIGHT 


io°/;oo  Fi 


CP  74)   10  Hi 


.003 
.006 

.oos 

.010 


.008 
.016 
.024 
.032 


.00  4 
.007 

.on 

.015 


.0)0 
.020 
.029 
.036 


.006 
.012 
.019 
.025 


.008 
.017 
.025 
.033 


NA 


KA 


HA 


fX  S1SF. 


hA 


KA 


«  82 


MK  62 SC 


.004 

.006  j 
.012  I 
.014 


.0  14 

.026 

.cja 

.04  3 


N  A  i 


i 

C05  I 

in  j 


.016 

o;- 1 


.010 
.015 
.017 
.015 


.010 
.016 
.018 


.0'u  :  .014 

.021  i  .02e 
.031  .03'' 


KA 


.036 


.04-, 


KA 


Mk  63 


.003 
.0.17 
.010 
.013 


..-29  | 
.:ibl  ! 


i  .010 
i  .02  5 


- 


Hs.  77 


2/ 


2-; 


7  I 

n 

i 


PfcUS 

Xt  32 


POyS 

Hik  61 


2.75" 
P035 
M  i  5.1 


UA 


018 
031 
041 
050 


.017 
.0  7  3 
.026 
.027  1 


I 


.0)9 

.025  I 

.028  | 

.023  I 


:1 


li  .!*•*»' -IK'  ■ 


4',"  /i>  «o  r  f 

a         !     '.>  ni .«» 


•  li*/."  on  )  i  I 


I 


n  rial  •  ,\  -it.  : « j    ii  :i     ii       !i;i^<j  .i  : 

"I  I  :  "    '  • 

'    -  I  •    •    •  •! 


i  i 


BtiLlCOG 

45*/*CW  FT 

j 

J0V3JC0  ?5  j 
i 

J7 

10  FT 

.026 

.ore 

 —  i 

ii 

25  FT 

.cn 

«u»rer»  >:ur»tent  ft  prct-'fclltt. 
•  CP  -:v     i m  i  j*i i '  iutt*blt  for 


i 

i 


TABLE  G-S-25       jf)    WfARiN  Erf f 


IwCAPOJi 


kk  ei 


«<  eisc 


MK  82 


|KK  82SE 


M*  8  3 


FIREBOMB 


KOC*.m 


.'.!;•[ 
32 


f.vui 

POuS 


lt?tr,Q-S8  >  35  ft.  2  S'.orr  ^'"fc 


45"/SSGO  Fi 


SIGHT     CP  Mil  TO  HI  1 


HA 


2 
5 


.03 
.05 
.07 
.09 


.05  |  .23 

.09  .37 

.13  ,  .47 

.14  ,  .5) 


NA 


HA     !  KA 


30J/300C  FT 


IRGN- 
SICHl 


CP   74!    ^O  HI 1 


1 


M 

.19 

08 

.31 

10 

.40 

13 

.47 

20°/2eOO  FT 


NA      I      N  A 


09 

.10 

16 

.3> 

21 

.CO 

25 

.47 

 iu-/soo  n 


iRON.- 
SIGKT 


CP  74 


ft  A  HA 


OS 

.30 

.17 

.30 

14 

.47 

.27 

.47  I 

18 

.58 

.34 

.58  ! 

20 

.63 

.  37 

.6?  1 

NA 


MA 


10  mi 


KA 


.15     !  .46 


Hf~  NA 


.29 


KA  Hf 


KA 


?./5" 


i.T.A'PO'N 


ion  pop-up 


A? AH  i 
POP-UP 


45-/^^00  I  T 


CP  74  i 
RaO  i us 


103  FT 


i      1.1  Mil 


2CS  Ft  111 


I 

1 

 1  


20a  I 1  I v$  !  f  lv*3£ 


?P./4l  '.'"'{  .10  Mil" 
ratter; 


5.5  KfJISjS  I'V 
i 


RiJUOOG 

JOJ  T 
2'i  I  I 


^s'/aooo  f; 


10*  /3od(l  I  T 


G-52 


\ 


\ 


r 


TARLE  G-6-26  .      (C)    KTAPON  f fffCTUf 'JfSS 


TARGET:  Plait 

SUe 

—                 •  / 

CRITERION:  fjpectefl  t  Of  Cart 

?  Suppres 

45-/5S00 

FT 

30°/30CO 

FT 

c 

3V2OO0 

f  r 

to'/aoo 

FT 

WEAPON  ■ 

o 

iRON- 
SIGHT 

CP  741 

10  Ml 

I  RON  - 
SIGHT 

CP  74) 

10  HI  1 

SIChT 

CP  741 

10  Mil 

SIGKT 

CP  741 

10  HI  1 

NK  81 

2 
4 
6 
8 

•  - 

- 

- 

MK  81SE 

2 
4 

e 

6 

- 

■ 

HK  82 

2 

* 

7 

- 

- 

- 

MIC  62SC 

2 
4 
t 

.7 

- 

• 

- 

• 

i 
1 

K  k   8  3 

1 

2 
3 
4 



- 



- 

- 

| 

-  ! 
i 

— 



• 

 .  

HK.  77 
F 1 KEB0M8 

2 

6 
7 



1 

! 

i 

- 

Ikockeye 

1 

.8 
1.2 
1.8 
2.1 

i 
i 

i 

v.i 

1.8 
2.2 
2.3 

• 

- 

1 

£ — 1 
- 

•  ■■ 

2U!!I 
PODS 
UK  32 

2 
4 
6 

I 

i  - 

i  

1    I  ! 

_____ 

■ 

Zfcfii 
POOS 
HK.  t3 

2 
4 

6 

- 

-  j  -  j  ■  :  -  1  - 

!      1      !   •  i 

2.75" 
POOS 
HI  S  1 

2 
4 
6 

1:1 


j      j       f  1 

-.  •   -  -  - 

_J   J  1  1 

keapon 

45VS500  FT 

20.v2r.co  r: 

CP 

711 

10  HI  1 

CP  741         !       TO  ?A  1 

Pattern 
Rid  i  j 

Pa  t  tern 
Radius 

Pattern       j      rir.en  -| 
Radius         j  Stilus 

103  FT 

206  FT 

103  FT 

206  FT 

95  Fl  h _ 0  FT   ! 95  FT | ;«0  FT 

APAH  1 

NON-POP-fF 

1 

2 

3 

.  1 

1 

L 

- 

j   j      :  J 

Iapah  . 

1 

■ 

-  •      -        -  - 

POP-iiP 

i 

i  1 

i          I  • 

1         1        i  1 

BUUOOG 
CEP 

j  1 

45'/3C00  FT 

r  _.. 
30°/30O0  f I 

10  FT 

25  FT 

G-53 


1/  P.   nuoberi  rtprtsen'.  the  expacted 
nu»hrr  of  ours   \crPrC'"<*  (cut  of 
8  gufcl},,  whore  i   Q«r>   is  conjtenred 
urtro-Kd  it  •   cf  the  8  cm  cce&sri 

t.i«plC  1  t  .1  l  I'll  . 


•   Jfriti  M 


i 


I 


TABU  C-6-27.     (C)    W»pr.n  CEF-rCTlvU.!  ; 


,7rRC£T;_£0f4f, 


SI6HT 


<5*/S500  FT 


CP  741  10.N.11 


MON- 
SIG«t 


30*/ 3000  ft 


CP  741 


lo  mi 


ERITlRiOH;  Slnt 


SIGHT 


ZO'/JOOO  FT 

r 


CP  741! !C  Ml} 


lO'/SQO  FT 


.04 

.07? 
.099 
.118 


.15 

.?r 

.35 
.  46 


.04? 
,087 
.114 
.135 


.23 
.  39 
.45 

.56 


.'0 
.18 
.24 
.23 


.22 
.39 

.sa 

.57 


7>A 


MIC  8SS£ 


HA 


MA 


WA 


.19 

..I? 
.33 
.34 


.32 
.50 
.57 
.58 


we  5? 


HC  fi2SE 


M<  63 


KK  77 

FIKF.2QH8 


RCC HE  YE 


POOS 
*K  32 


ZUKI 
POOS 
HK  63 


2.75" 

PCuS 

K1S» 


.044 

.080 
.  10B 
.118 
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SECTION  7.      WEAPON  SELECTION  (U) 


701.  (U)   General .     The  selection  of  the  best  weapons  for  the 
AV-8A  will  be  treated  in  four  parts  in  this  section.  The 
first  part  will  discuss  the  selection  of  current  operational 
free-fall  and  unguided  forward-firing  weapons.     The  second 
part  will  discuss  the  possible  changes  in  preferred  weapons 
due  to  the  introduction  of  new  weapons  in  the  19  71-19  80  time 
frame.     The  third  part  will  discuss  guided  missiles,  both 
currently  operational  missiles  and  those  in  the  R&D  stage. 
The  fourth  part  contains  an  analysis  of  the  percentage  of . 
ordnance  in  tne  weapon  mix  for  a  deployed  AV-8A  squadron. 

702.  (C)   Ordnance  Loads .     As  previously  stated,   for  purposes 
of  comparing  weapons  .  only  "pure  loads"  or  loads  consisting 

of  a  single  type  weapon  plus  the  Aden  30mm  guns  are  considered. 
It  is  certainly  conceivable  that  there  may  be  cases  where  mixed 
loads  are  desirable;  however,   this  report  does  not  identify 
these  cases.     Tables  G-7-1  and  G-7-2  show  the  weapon  loads 
considered.     Weapons  are  compared  on  the  basis  of  the  loads 
shown  in  the  two  tables;     this  is  not  meant  to  imply  that 
the  weapons  will  be  delivered  in  the  stick  lengths  used  for 
comparison  purposes.     Tactics  for  delivering  various  loads 
of. weapons  will  be  determined  in  the  AV-8A  tactical  manuals. 
The  tables  show  the  loads  that  were  compared  for  a  given  take- 
off run   (vertical  of  600  feet)   both  with  and  without  guns. 
Since  vertical  take-off  is  envisioned  for  Forward  Sites,  the 
mission  chosen  was  a  50-nautical  mile  radius.     The  short  take- 
off mission  chosen  was  a  20  0-nautical  mile  radius.     The  other 
important  ground  rules  in  this  comparison  were:     one  weapon 
on  each  outboard  wing  station,  one  or  twc  on  each  inboard,  and 
one  on  the  center! ine ;  weight  limitations  arc  600  pounds  on 
the  outboard  stations  and  1,100  pounds  on  each  inboard  or  ce- 
terline  station.     The  maximum  station* limitation  considered 
for  this  study  is  seven  stations.     If  dual  weapon  racks  are 
put  on  the  outboard'  stations,   as  many  as  nine  weapons  could 
be  carried  with  reduced  maneuverability  limits. 

703.  (C)   Current  Free-Fail  and  Unguided  Firing  Weapons. 
Weapon  selection  for  this  category  of  weapons  is  based  pri- 
marily on'the  Pj;  tables  in  Section  6  of  this  annex  and  the 
weapon  loads  given  above.     No  consideration  is  given  to  the 
cost  of  weapons  in  this  study.     The  selection  will  be  made 
within  the  framework  of  the  three  missions :     Close  Air  Sup- 
port   (CAS) ,   Deep  Air  Support    (DAS) ,   and  Armed  Reconnaissance 
(ARREC)   as  described  in  Section  2  of  this  annex. 

a.     Weapon  Selection  for  the  CAS  Mission. 

(1)     It  was  assumed  earlier  that  about  85  percent 
of  the  AV-8A's  combat  sorties  will  be  conducted  in  support 
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of  the  CAS  mission.     The  following  five  targets  were  esti- 
mated to  comprise  about  90  percent  of  the  encounters  on  this 
mission  .•■ 


gun ,  etc . ) 


(a)  Troops  in  foxholes. 

(b)  Small-weapon  positions   (mortar,  machine- 

(c)  Trucks. 

(d)  Troops  in  the  open. 

(e)  Armored  vehicles. 

(2)  For  this  group  of  targets,  the  Pj.  tables  show, 
except  for   (b) ,   that  Roekeye  II  is  the  best  weapon  for  both 
take-off  runs   (vertical  and  60C  feet)   and  for  all  delivery 
conditions.     The  reason  for  exception  of  target   (b) ,  the 
small  -weapon  position,   is  because  Roekeye  II  Pu'-s  were  not 
available  for  this  target,   so  there  was  no  basis  for  compar- 
ison.    In  general,   Roekeye  II  appeared  from  two  to  10  times 
more  effective  than  the  next  best  weapon . 

(3)  Second  and  third  choice  weapons  for  this  group 
of  high  frequency  CAS  targets  varied  between  Mk  81  and  Mk  82 
bombs.     In  a  few  cases,  Zuni/Mk  63  and  2.75-inch  rockets  were 
second  or  third  choice  weapons.     Tables  G-7-3  through  G-7-6 
show  the  comparison  between  the  three  best  weapons  for  a  typ- 
ical situation  for  the  tank,  truck,  and  troop  targets .  These 
tables  show  the  3  0-degree  dive,   3  , 000-foot  release  for  the 
tank  and  truck  and  the  10— degree  dive,   500-foot  release  for 
the  troops.     The  only  difference  for  other  release  conditions 
is  in  the  relative  magnitude  of  the  P};'s;   in  order  of  weapon, 
choice  does  not  vary.     For  the  10-degree  dive,  500-foot 
release,  the  choice  of  Mk  81  or  Mk  82  refers  to  the  Snakeye 
configured  bombs..    The  tables  also  include  accuracy  values 
(10-mil  and  CP-741,   and  iron  sight  for  troops)   and  the  take- 
off conditions. 

(4)  The  tables  have  another  value.     For  example, 
the  tank  numbers   (Table  6-6-13)    show  that  the         for  two 
Rockeyes  are  higher  than  for  sticks  of  seven  Mk  81  or  Mk  82 
bombs.     Thus  if  a  600-foot  take-off  run  were  available  and 
seven  Rockeyes  were  carried,  a  higher  Pj*  could  be  obtained 
by  dropping  just  two  Rockeyes    (leaving  five  more  Rockeyes 
for  additional  passes  or  for  other  targets)   than  could  he^ 
obtained  by  dropping  a  whole  load  of  seven  Mk  81 's  or  Mk  82 's 
in  a  single  pass  at  the  target.     The  same  is  true  for  the 
truck  but  not  for  troops.     However,   in  the  case  of  troops, 
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the  tables   {G-7-5  fend  G-7-6)    show  that  there  Is  little  in- 
crease in  Pj.  beyond  four  Rockeyos   (i.e.,  almost  the  some  Pj^ 
is  obtained  for  f«?ur  to  seven  weapons) . 


(5 

)     Limited  in format 

ion  available 

on  the  Zuni 

rocket  v:i 

th 

the  new  Mk  63  VCMR 

warhead  indica 

tos  that  it  may 

be  superior 

to  Rockeye  for  the 

troop  targets. 

The  only  P]r 

data  availab 

le  for  this  weapon 

in  this  study 

are  for  troops 

in  the  15 

u  X 

3"0C-foot  area  and 

for  the  small - 

weapon  position 

These  pre 

lininary  numbers  would 

indicate  that 

Zuni  witi-.  the 

Mk  63  nig 

ht 

actually  be  the  mos 

t  effective  wc 

apon   (at  least 

in  these 

cas 

es) .     Table  G-7-7  s 

hows  the  P}:  va 

lues  for  the 

troop  tar 

get 

s   (numbers  are  not 

available  for 

six  LAU-10A/A 

pods) . 

TABLE 

Q- 

7-7.      (C)    ZUKI  VCMR 

Pk'S  AGAINST 

TROOPS  IK  A 

1 

5  0  X  300-FOOT  AREA 

FOP   3  0 -DEC REE 

DIVE, 

3 , 000-FOOT 

RELEASE 

Troops  in  the  Op  or., 

Trocos  in 

Foxholes , 

Prone 

Crouc 

ng 

Iron  Sight         5 -Mil 

Iron  Sigh 

t       5 -Mil 

2  Pods 

.38  .63 

.12 

.  23 

4  Pods 

.52  .84 

.  21 

.  3  9 

(6)  The  remaining  10  percent  of  targets  for  the 
CAS  missions  arc: 

(a)  Bunkers. 

(b)  Supply  caches. 

(c)  Dridges. 
(dy  AAA  Sites. 

(e)  Road  and  trail  junctions,  chokepoints. 

(7)  For  the  bunker ,  the  Mk  81  and  the  Mk  82  are 
about  equally  effective.     Table  G-7-8  shows  that  for  the 
vertical  take-off," the  Mk  81  is  superior;  whereas  for  the 
600-foot  take-off  loads,   the  best  weapon  is  the  Mk  82. 


G-64 


i 


1 


 -H* 


• 

m 

<H 

rH 

w 

VD 

to 

n 

o 

o 

o 

o 

o 

o 

•H 

4J  O 

tS 

o 

Eh 

\ 

\ 

r3 

o 

to 

CN 

<H 

n 

CN 

rH 

ro 

to 

K 

CO 

CO 

CO 

CO 

CO 

CO 

>^ 

o 

a 

U 

o 

^ 

-'4 

J4 

rH 

fC 

cj 

o 

< 

•  -H 

r-l 

u 

- 

3> 

to  s 

D 

a 
o 

c 

t> 

CN 

- 

r- 

•H  .H 

u 







 . — . 





 ~ 

E-i 

< 

W 

to 

a  o 

*H 

in 

rH 

W 

rH 

Q 

..  ^ 

CO 

O  D 

P> 

U-i 



o 

o 
• 

o 

o 

q 

r— I  rj 

-1 

o 

\ 

< 

•H  S 

O 

E-i 

Ob 

n 

H 

&  i 

o 

O 

5. 

CO 

CO 

CO 

CO 

Eh 

.H  o 

- 

TJ  rH 

o 

Q 

•■  o 

tO  -H  - 

CM 

m 

lf3 

CM 

< 

t3  4J  O 
•J  3  h 

m  d  co 

- 



— - — 

 — 

,= — 

Q 

U-,  2 

O  I  -(J 

O 

Ko  c 

T— 1 

rn 

U 

Ci,  in  o 

(M 

i-H 

(N 

r-H 

t) 

O 

• 

• 

* 

• 

CO 

2    -  1 

Eh 

\ 

O  O  o 

o 

CO 

.  <N 

i 

oo 

H  [H  O  W 

u. 

— 

CO 

CO 

CO 

CO  >  vd  C 

to 

to'  £3 

o 

o 

u 

M     •     •  U 

CD 

o 

is 

i 

M 

£  r-l  CN 

o 

VD 

-1-1 

£-< 

r** 

c 

r- 

CM 

-P 

u 



c 

-H 

4J 





O 

,  ; 

-H 

LO 

Jj 

-H 

CO 

o 

Q 

i— i 

CN 

12 

f*  ■ 

CO 

m 

o 

cn 

•H 

CN 

 ] 

CM 

rH 

rH 

IS 

i 

to  JJ 

-  1 

>^-i 

,  ^ 

o 

\ 

• 

• 

\ 

\ 

\ 

PS 

o 

o 

g 

rH 

n 

C^J 

rH 

CM 

< 

a  o 

rH 

1 

CO 

CO 

CO 

CO 

CO 

a 

.  o  ... 

M 

o 

r-i  O 

*m 

O 

SI 

u 

Xi         O  " 

E-< 

ra  o 

CM 

CM 

H  - 

u 

n 

0  \™. 

CD  W 
tO  0) 

O 

CO 

1 

w  M 

a 

U 

.  -P 

r- 

a  <c  a 

0  O 

to 

i 

A!  H  Q 

M 

.c 

i — 1 

CM 

r~i 

CN 

O 

C  rH 

3  0  o 

O 

o 

w 

_ 

1-1 

a 

< 

E-t 

o  ^ 

••  M  PS 

u 

<u 

T3  C 
P  O 

•H  Q_, 

Vh 

o 

T5  C 
C  O 
•  H 

E-t  f£  W 
W  W  > 

^  r.i 

V<  rt 

E 

o 

O  -En  m 

K  M  t-T 

c 

f  * 

e 

<  «  W 

Eh  C_>  Q 

0 

0 

G-  65 


(8)  For  wooden  bridges,   the  best  weapons  are 

Mk  81' s  and  Mk  82  's,  and  here  the  breakpoint  is  about  five 
Mk  82' s.     That  is,   if   the  AV-8A  car.  carry  five  or  more  Mk  82' s, 
then  they  are  Letter  than  Mk  81 '  s ;   for  less  than  five  Mk  82* s 
six  or  seven  Mk  81 's  are  better.     The  same  is  true  for  the 
steel  truss  bridge.     Table  G-6-9  shows  the  weapon  comparison 
for  the  steel  bridge  is  similar,  but  the  Pj. 1  s  are  much  smaller. 

(9)  For  the  supply  cache ,  the  most  effective  weapon 
is  Rockeye.     Bomb?"  and  rockets  appear  to  be  at  least  an  order 
of  magnitude  less  effective  than  a  weight-equivalent  load  of 
Rockeyes.     Table  G-6-10  shows  the  comparison  for  the  ammuni- 
tion cache.     Thisr  is  the  hardest  of  the  three  caches,  but  the 
weapon  choice  for  the  three  caches  -is  the  same. 

(10)  For  the  AAA  flak  site,  Pk  data  were  not  avail- 
able for  the  same  weapons  as  for  the  above  targets.     The  Pj.  1  s 
for  the  flak  site  were  calculated  in  TAAS  for  proximity  fuzing 
(VT)   with  Mk  82  and  Mk  83  bombs.-     The  AV-8A  has  no  capability 
for  the  electric  proximity  fuzes.     P'K '  s  were  available  for 
Rockeye  and,   in  one  case,   for  2. 75 -inch  FFAF.     The  criterion 
for  kill  in  this  case  is  killing  or  incapacitating  five  out 

of  an  eight-man  crew  and  the  "Pji"  numbers  are  actually  the 
expected  number  of  guns  suppressed  in  a  six-gun  57mm  site. 
The  most  effective  weapon  for  the  AV-8A  is  Rockeye  for  this 
target.     The  Pj.  numbers  for  the  flak  site  were  not  available 
in  TAAS  for  the  Zuni  with  the  Mk  6  3  VCMR  warhead.  However, 
another  study   (reference  9)   contains  some  comparative  data 
for  Rockeye  II  and  Zuni/Mk  63.     The  Pj,  numbers  indicate  Rock- 
eye is  superior,  but  on  a  cost-effectiveness  basis,  the  Zuni 
is  more  cost-effective  than  Rockeye. 

(11)  The  target  called  Road  and  Trail  Junctions  and 
Chokepoints  is  treated  only  in  a  qualitative  sense.     It  is  not 
clear  what  is  desired  to  be  achieved  at  a  junction — cratcring 
or  destroying  some  equipment  or  personnel  ai  the  junction. 
Clearly,   if  it  is  equipment  or  personnel,  then  the  best  weapon 
would  be  the  Rockeye  II  for  that  tarcet   (it  is  not  really  the 
junction  that  is  the  target).     If  it  is  cratering   (which  has 
generally  proved  4o  be  ineffective  because  craters  are  easily 
filled  in  or  bypassed) ,   then  clearly  bombs  are  the  best  weap- 
ons— either  Mk  81 's  or  Mk  82' s.     The  Mk  82's  would  make  the 
largest  craters.     No  Pi-  tables  are  given  for  this  target  be- 
cause of  the  difficalty  of  defining  an  adequate  "kill  cri- 
terion .  " 

-   (12)     Aden  Guns. 

(a)     An  important  weapon  for  which  comparative 
p.   data  is  not  available  is  the  Aden  30nm  gun.     The  approach 
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taken  in  this  report  was  to  compare  the  effectiveness  of  the 
AV-3A  for  other  weapon  loads  with  and  without  guns ;   i.e.,  if 
the  gun  pods  are  taken  off  and  90  0  pounds  of  other  ordnance 
is  put  on,  what  is  the  increase  in  effectiveness?     For  the 
CAS  mission,   the  most  frequently  encountered  rargets  were 
best  defeated  by  Rockeye .     The  comparative  Rockeye  loads  with 
and  without  guns  for  the  vertical  and  600-foot  take-offs  are: 

Vertical  6C0-Foot 

With  Guns  4  RE  7  RE 

•    Without  Guns         6  P.E  7  RE 

For  the  600-foot  take-off,   the  sane  Rockeye  effectiveness  is 
available  with  or  without  guns.     In  the  vertical  take-off, 
there  is  an  increase  in  Rockeye  effect! ver.ess  if  the  guns  are 
taken  off.     The  question  becomes:     Which  is  more  effective, 
two  additional  Rockeye s  or  two  Aden  30mm  gun  pods?  Examina- 
tion of  the  Pfc  tables  for  the  targets  in  question  (tank, 
truck,   troops)   shews  the  gain  between  four  and  six  Rockeyes 
is  not  significant  and  the  effectiveness  of  guns  plus  four 
Rockeyes  is  probably  at  least  that  of  seven  Rockeyes  and  no 
guns.     A  plus  factor  for  the  guns  is  the  forward-firing  capa- 
bility. 

(b)  For  the  other  CAS  targets  whore  bombs  are 
most  effective   (bunkers  and  bridges),   the  increase  in  effec- 
tiveness that  would  be  gained  by  leaving  off  guns  and  adding 
more  bombs  is  marginal  in  ir.ost  cases .     There  is  no  increase  . 
in  effectiveness  by  leaving  off  guns  if  a  600-foot  take-off 
is  available,  because  a  full  load  of  bombs  can  be  carried 
with  or  without  guns.     For  the  vertical  take-off,   there  is 
some  increase  in  effectiveness  by  adding  more  bombs ,  but  it 
is  felt  that  the  number  of  times  that  an  AV-8A  will  have  to 
respond  to  a  bridge  or  bunker  target  with  a  fast  reaction 
vertical  take-off  or  a  very  short  take-off  'would  be  small. 

To  have  AV-8A's  configured  without  guns  for  an  anticipated 
reaction  against  bridges  and  bunkers  would  handicap  the  air- 
craft on  other  more  frequently  occurihg  missions  where  guns 
would  be  effective. 

(c)  In  conclusion,  it  is  felt  that  there  is 
strong  evidence  that  the  AV-8A's  should  always  carry  guns 
on  the  CAS  missions,  and  that  in  only  a  few  infrequently 
occurring  situations  will-  this  result  in  any  significant 
loss  in  effectiveness. 


i 


( 


b.     Weapon  Selection  for  the  Deep  Air  Support  (DAS) 
Mission . 


(1)  The  DAS  mission  is  assumed  to  account  for  ap- 
proximately 10  percent  of  the  AV-8A's  combat  sorties.  These 
missions  are  preplanned,  and  the  large  majority  will  be  orig 
inated  from  a  Main  Base  or  Facility.     It  will  probably  be 
rare  to  conduct  this  mission  with  vertical  take-offs.  Con- 
sequently,  the  600-foot  take-off  condition  should  have  the 
most  importance  in  selection  of  weapons  for  this  mission. 

(2)  It  is  estimated  that  the  following  three  tar- 
gets will  account  for  about  77  percent  of  the  DAS  mission 
encounters : 

(a)  Field  supply  caches. 

(b)  Buildings. 

(c)  Bridges. 

(3)  The  weapon  selection  for  the  field -supply 
caches  does  not  differ  from,  the  selection  for  the  CAS  mis- 
sion. That  is,  Rockeyes  are  the  preferred  weapon  (see  Table 
G-7-10).  It  should  be  pointed  out  that  Pv  numbers  for  the 
Zuni  with  the  VGMR  warhead  were  not  available;  it  is  quite 
likely  that  for  the  field  supply  caches,  this  Zuni  will  be 
competitive  with  Rockeye . 

(4)  For  the  building,   P}c's  were  available  for 
only  the  Mk  81,  Mk  82,   and  Mk  8  3  bombs  as  they  are  the  only 
current  weapons  under  consideration  that  have  the  capability 
to  collapse  the  structure.     Table  G-7-11  shews  the  effective 
ness  of  the  bombs  for  the  two  take-off  conditions.     Kith  a 
600-foot  take-off,  the  Mk  82  load  is  the  most  effective. 

Mk  83 !s  are  superior  for  the  vertical  take-off  with. guns, 
while  the  Mk  82  shows  up  as  superior  for  the  vertical  take- 
off without  guns . 

(5)  The  selection  for  bridges  was  discussed  in 
the  CAS  mission,^    Briefly,   the  Mk  82   is  superior  if  fewer 
than  five  Mk  82's  can  be  carried.      If  five  or  more  Mk-82's 
can  be  carried,   they  are  better  than  Mk  81's. 

(6)  Appi-oximateiy  12  percent  of  the  DAS  mission 
sorties  will  be  against  the  following  three  targets: 

(a)     Trail  and  road  junctions,  chokepoints. 


(b)     AAA  sites. 


( 


O 
| 

CO 

s 

a 


Q 

Q 

O 
CJ 
W 
CO 


CO 


O 


O 
CO 
i — i 
« 
< 

% 

o 
u 


u 


I 

o 


CO 
•H 


W  2 

"J  X) 
f3  O 

-P 


C 
i — I 
•H 


.H  O 

••  o 

CO  -H  «■ 

W  -I-'  o 

M  iT5  CO 
O    I  4-' 

do  o 

£,JJ~>  O 

O  O  o 
H  E-<  o 

CO  > 
CO 

(— t     •  • 


in 
l 
i 

o 


o 


CI! 
X! 


0 
CO 


o 
o 
o 

CT>  o  tt) 
C  W  S-) 

rd  O 

rH  P 
•H  rH 
3  O  O 

cq  u  <*) 


2  v 
O  >< 

.  M  05 
E-  «  H 
W  ul  > 
CO  fcn  +H 
P<  H  J 

h 

BUD 


C5 


01 

o 

G 
to  I 

•H 
Q 

4-4 

o 


O 


0 

S-i  u 

T3  C 
&,  0  Xi 
O  CJ 


o 


'  IT) 


r-i 
—4 


i-H 
CO 

j 


u 

C 

O 

o 

•H 

Of 

24 

G  (X 

'■3 

J  ~ 


CD  j 


CO 


CO 


CD  J 
I 


4= 


'CJ 

c 

O 

o 

•H 

0)  Cw 

C 

(0 

Of 

G-7.1 


1 

-**~m*,  v.'-i 


/ 


■      (c)     Truck  parks . 

(7)  'The  first  two  of  these  targets  were  discussed 
in  the  CAS  mission.  The  weapons  selected  were  Rockeye  (with 
Zuni  VCMR  as  a  potential,  competitor)  for  the  AAA  site  and  Mk 
82  bombs  for  the  cratoring  of  trail  and  road  junctions.  Truck 
parks  are  hard  to  defeat  with  a  single  sortie.  Maximum  AV-8A 
loads  of  Rockeye  do  not  even  approach  a  P].-  of  0.1  (see  Table 
G-7-12) .     The  Pv-  for  the  truck  park"  represents  the  percent- 


k- 

age  of  trucks  in 


:ne 


Dark  tha 


su: 


the  K-kill  criterion 


The  Rockeye  P^'s  are  on  the  order  of  0.01,  but  these  are  tv/o 
to  10  times  the  P.  1 s   for  bombs  and  rockets 
weapon  is  Rockeye  wit] 
not  available,  but  Zuf 


The  preferred 
<  82  and  Mk  8  3  bombs  next.     Py_ '  s  are 
,-;ith  the  VCMR  warhead  miaht  do  at 


least  as  well  as  the  bombs 


'-a  pe 


rhaps  as  v;eli  as  Rockeye 


(8)     The  remaining  11  percent  of  the  DAS  mission 


targets  that  the 
are  : 


•8 A  is  expected  to  conduct  attacks  against 


bunkers ) 


(a)  Armored  vehicle  parks, 

(b)  Fixed  weapon  sites    (caves,  pillboxes, 


(c) 


Runwav 


(d)  Docks. 


(9)     In  this  report  the  closest  approximation  cf  an 
armored  vehicle  park  is  a  column  of  10  T-S 4  Soviet  tanks. 
Table  G-7-13  shows  the  weapon  comparison  for  this  target  in 
the  30-degree  dive,   3,000-foot  release  tactic.     Rockeye  is 
t'e  preferred  weapon  for  the  tank  column  ■.     LAU-69  2.75-inch 
FI  AR  is  the  second  choice;   Zuni  with  the  Mk  3  2  for  third 
choice.     Zuni  with  the  VCMR  warhead  is  an  unknown  because  no 
Pj^'s  are  available. 

(10)     For  the  fixed  Weapon  positions    (bunkers,  pill- 
boxes, and  hardened  caves),   the  only  weapons  considered  were 
Mk  81,  Mk  82,  and  Mk  83.     Comparative  numbers  for  the  bunker 
were  given  in  Table  G-7-8 .     For  this  target,  Mk  81  was  the 
best  for  vertical  take-offs  and  Mk  82  for  the  600-foot  take- 
off.    The  selection  of  pillboxes  is  exactly  the  same,  only 
the  Pjr's  are  smaller.     Similarly,   the  choice  is  the  same  for 
the  hardened  cave.     In  the  case  of  the  cave,   the  P;. 1  s  are 


between  those  of  the  bunker 


:he  pillbox. 


(11)     A  study  was  conducted  in  TAAS  to  determine  1 
vulnerability  of  airfields  to  air  attack.     TAAS  points  out 
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that  with  current  weapons,  very  large  numbers  of  sorties  are 
required  to  attain  even  a  minimal  level  of  airfield  neutrali- 
zation.    This  would  tend  to  indicate  that  naturalizing  air- 
fields by  bombing  runways  is  not  a  particularly  good  mission 
-for  the  AV-8A.     If  such  iiissions  were  flown,   the  Mk  82  would 
probably  be  the  most  effective  weapon  for  this  role. 

(12}     Very  little  vulnerability  information  is  avail- 
able for  the  defeat  of  port  facilities  and,  in  particular, 
docks.     A  typical  dock  would  probably  be  a  harder  structure 
to  collapse  than  the  temporary  wooden  bridge  used  in  this 
report  and  certainly  not  as  hard  as  the  steel  truss  bridge. 
In  any  case,  because,  of  the  large  number  of  pilings,  it  would 
be  hard  tc  collapse  the  structure.     Numbers  are  not  available, 
but  it  is  conjectured  that  Mk  82  bombs  would  be  the  most  ef- 
fective weapon  for  the  AV— 8A  to  use  in  this  role. 

(13)     Aden  Guns.     In  the  DAS  mission,   it  is  likely 
that  most  times  a  short  take-off  run  .will  be  available.  Under 
these  circumstances,   the  effectiveness  to  be  gained  by  leaving 
off  the  gun  pods  would  be  minimal.     It  is  felt  that,  as  in  the 
CAS  mission,   the  AV-8A  should  always  fly  with  its  Aden  guns. 
Even  if  the  guns  were  not  fired  on  a  DAS  mission,   they  would 
be  ready  for  a  quick  turnaround  on  an  emergency  CAS  mission. 

c.     Weapon  Selection  for  the  -Armed  Reconnaissance 
Mission . 

(1)     The  third  and  final  mission  considered  in  this 
report  is  armed  reconnaissance.     These  missions  are  estimated 
to  account  for  about  5  percent  cf  the  AV-6A  combat  sorties. 
The  primary  targets  in  this  mission  are: 

(a)  Trucks  and  towed  artillery. 

(b)  Tanks  and  armored  columns. 

(c)  Watercraft   (PT  boats,  cruise  missile 


boats ,  etc . ) 


(d)     Road  and  trail  junctions,  chokpoints 


(2)     These  four  targets  are  expected  to  account 
for  approximately  85  percent  of  the  armed  reconnaissance 
encounters.     For  the  first  two  groups  of  targets,  Rockeye 
was  selected  as  best  in  the  missions  discussed  above,  and 
that  choice  holds  here. 


(3)     Watercraft  considered  in  this  report  are  the 
-KOMAR,   the  Waterborne  Logistics  Craft   (WBLC)  ,   and  the  LDG-16 


Guided  Missile'  Frigate.     Table  G-7-14  shows  the  P}; '  s  for  the 
KOMAR.     Caution  should  be  taken  in  interpreting  the  Pj- ' s 
shown  for  the  KOMAR.     It  was. pointed  out  in  TAAS  that  these 
Pj.*s  are  for  a  nonmoving  KOMAR,— a -highly  unrealistic  situa- 
tion.    The  solution  taken  in  TAAS  was  to  degrade  the  P^'s  in 
order  to  compensate  for  movement .     The  degrading  factors 
differed  between  weapons,  but  for  bombs  they  were  the  same. 
This  report  only  considers  the  bombs  and  Rockeye  against  KOMAR, 
and  Rockeye  is  relatively  ineffective  for  a  sink  kill.  The 
only  thing  tb~t  would  be  accomplished  by  applying  the  degrad- 


ing factors  would  be  to  reduce  the  Pjr 
change  the  order  of  weapon  selection. 


,  but  this  will  not 
The  best  weapon  for 
KOMAR  is  Mk  31  for  the  vertical  take-off  with  guns  and  the 
Mk  82  for  the  vertical  take-off  wit'out  guns  and  the  600-foot 
take-off.     Weapon  choices  for  the  V7ELC  were  the  same.  For 
the  DLG-16 ,    the  only  numbers  available  were  for'  the  Mk  22 
and  Mk  83  bombs  with  steel  nose  plugs  and  tail  fuzes.  These 
bombs  are  not  compatible  with  the  £V-3A  because  the  fuzing  is 
electric.     It  can  be  concluded  that  the  AV-8A  would  have  little 
capability  of  obtaining  the  unseaworthy  kill  on  a  ship  such  as 
the  DLG-16 ,   since  TAAS  indicates  the  steel  nose  plugs  are 
necessary  to  obtain  the  required  penetration  depth. 


the  same 
bombs . 


(3)  For  road 
as  for  the  CAS 


and  trail  junctions,  the  choice  is 
and  DAS  missions — Mk  8  2  and  Mk  81 


(4)     The  renainint 
naissance  tiraets  are: 


15  percent  of  the  armed  re con 


etc . ) . 


(a)  Bridges-. 

(b)  Troops  in  the  open,  prone. 

(c)  Small-weapon  positions   {mortar,  rocket, 


All  three  of  these  targets  have  been  discussed  previously, 
The  selected  weapons  were  Mk  8  2  and  Mk  81  for  the  bridges 
and  Rockeye  for  the  troops  and  weapon  positions  with  Zuni 
(VMCR)   a  strong  competitor  with  Rockeye. 


(5)     Aden  Guns.     The  argument  for  Aden  guns  is 


mission  because 


stronger  for  this  mission  than  for  the 
the  armed  reconnaissance  mission  is  a  "target  of  opportunity" 
mission.     Guns  are  extremely  useful  in  this  type  of  mission, 
and  since  sorties  are  more  apt  t j  originate  from  a  Main  Base 
or  Facility,   short  take-off  runs  will  probably  be  avciilable, 
so  little  effectiveness  is  gained  by  leaving  guns  off. 
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d.     Summary  of  Selection  of  Free-Fall  and  Unguided 
Forward-Firing  Weapons. 


(1)     The  targets  for  the  AV-8A  fall  roughly  into 
two  categories- -those  for  which  Rockeye  is  best  and  those  for 
which  Mk  81  and  Mk.  62  bombs  are  best.     The  breakdown  is  shown 
below: 


Targets  Where  Rockeye 
Is  Most  Effective 


Troops  in  the  Open 
Troops  in  EpXholes 
Small-Weapon  Positions 
Trucks,  Truck  Parks 
Tanks,  Tark  Columns 
Field  Supply  Caches 
AAA  Sites 


Targets  Where  Mk  81  or  Mk  82 
Bombs  Are  Most  Effect i v e 

Bunkers ,  Caves ,  Pillboxes 
Bridges 

Road  and  Trail  -Junctions,  Choke 

points 
Buildings 
Runways 
Docks 

Watercraf t 


(2)  There  appears  to  be  a  potential  weapon  compet- 
itive with  Rockeye  for  many  of  the  Rockeye  targets,-  that 
weapon  is  the  Zuni  with  the  VCMR  warhead.     Generally  speaking 
Rockeye,  Mk  81,   and  Mk  82  showed  up  as  the  three  best  weapons 
in  the  majority  of  situations   (except  Mk  83  for  buildings  in 
VTO) .     In  a  few  cases,  LAU-69  2.75-inch  FFAR  pods ,  Zuni  pods, 
and  Mk  83  bombs  appeared  as  a  second  or  third  choice  weapon. 
In  the  few  cases  where  Zuni  VCMR  data  '-.'ere  available,  it 
looked  impressive. 

(3)  There  is  no  valid  argument  for  determining  a 
preference  between  the  Mk  81  or  the  Mk  82  bombs.     In  some 
cases,   the  Mk  81  was- better  for  vertical  take-off  and  the  Mk 
82  was  better  for  the  600 -foot  take-off  run.     The  differences 
in  Pj-'s,  however ,  were  insignificant  in  most  cases.  Actually 
if  a  direct  hit  is  obtained  by  either  an  Mk  81  or  an  Mk  82  on 
a  target  such  as  a  bunker,  pillbox,  or  a  bridge,  there  is  a 
high  probaility  that  it  will  be  destroyed.     The  small  dif- 
ferences in  P}. 1  s  are  actually  due  to  "edge  effects."  That 
is,  Mk  82  has  a  slightly  large  radius  of  effects,  allowing 
for  an  Mk  82  bomb  to  miss  the  target  by  a  few.  more  feet  than 
an  Mk  81  and  still  damage  or  destroy  it.     The  important  point 
to  note  is  the  tremendous  difference  in  capability  with  bombs 
between  a  10-mil  system  and  the  CP-741  system.     If  combat 
accuracy  of  the  AV -8 A  proves  to  be  no  better  than  CP-741  ac- 
curacy,  bombs  will  have  limited  c£ f ectiveness  when  used  from 
the  aircraft.     On  the  other  hand,   if  10-mil  accuracy  is  ob- 
tained, Mk  81  and  Mk  82  bombs  will  definitely  be  useful.  If 
poor  combat  bombing  accuracy  is  achieved,   the  possibility  of 
incorporating  guided  missiles  such  as  Bulldog  and  Maverick 
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on  the  AV-8A  looks  very  appealing  as  an  alternative  to  bombs 
(see  paragraph  705).     This  is  a  possible  area  for  more  de- 
tailed study. 

(4)  On  a  purely  P^  basis,   the  Mk  77   firebomb  does 
not  show  up  as  a  preferred  weapon  for  any  target.     This  is  a 
popular  weapon  for  ChS .     The  desirability  of  the  Mk  77  fire- 
bomb is  based  on  its  "psychological  effect"  and  on  its  use- 
fulness in  very  close  proximity  to  friendly  forces.  The 
radius  of  lethal  effects  from  flying  fragments  is  much  less 
than  that  for  high  explosive  iron  bombs,     TAAS  indicates  that 
firebombs  will  not  be  used  from  Navy  ships,   so  that  if  it  is 
decided  to  use  the  AV-8A  to  deliver  firebombs,   it  will  be 
when  the  aircraft  is  operating  ashore.     A  similar  argument 
holds  for  CBU-55B    (low  speed  FI\E)  ,  but.  no  P^'s  are  available. 

(5)  On  the  basis  of  the  calculations  in  this  report, 
it  is  concluded  that  Mk  8  3  bombs  will  have  limited  usefulness 
for  the  7\V-8A.     This  conclusion  is  largely  based  on  the  limi- 
tations of  weight  on  the  aircraft  racks.     If  the  assu.mpt.ions 
allowed  for  only  4.0  g-maneuvers,  as  many  as  six  Mk  83 's 
could  be  carried,   and  in  that  case,  Mk  83' s  might  well  be 
competitive  with  Mk  81  and  Mk  82.     The  ease  of  handling  the 

Mk  81  and  Mk  82  in  loading  operations  is  another  argument 
against  the  1,000-pound  Mk  83  which  is  harder  to  handle  and 
load . 

(6)  It  appears  that  the  AV-8A  should  always  take 
the  Aden  30mm  gun  on  its  combat  missions.     The  capability 
gained  by  leaving  the  gun  pods  off  and  adding  ordnance  is 
marignal  and ••  normal ly  occurs  only  during  the  vertical  take- 
off.    It  is  felt  that  the  versatility  and  usefulness  of  these 
guns  compensate  for  any  loss  in  capability  due  to  fewer  bombs 
or  Rockeyes .     The  forward  firing  capability  of  the  guns  makes 
them  useful  for  targets  of  opportunity  and ,   in  search  and 
rescue  operations,   for  providing  covering  fire  for  downed 

aviators.     In  the  600- foot  take-off,   the  AV-8A  can  carry  the  y. 
same  load  with  or  without  guns    (under  the  seven  store  limi- 
tations) . 

704.      (C)    Selection  of  R&D  Weapons 

a.     General.     The  R&D  weapons  considered  in  this  report 
are:     Advanced  General  Purpose  Bombs    (AGPB)  ,  Anti-Personnel 
Anti-Material  Bomblet   (APAI'I)-,  Advanced  Incendiary  Weapon, 
Bulldog,   Laser-Guided  Bombs,   Harpoon,   and  Maverick.  With 
the  exception  of  Bulldog,   Harpoon,  and  Maverick,   these  will 
be  discussed  in  the  paragraphs  below.     The  missiles  are  dis- 
cussed in  paragraph  705. 
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b.  Advanced  General  Purpose  Bombs.     The  AGPB  is  sched- 
uled to  replace  the  current  Mk  30  series  bombs  within  the 
1971-1980  time  frame.     When  this  series  of  bombs  becomes 
operational,  the  Mk  81  and  Mk  82  will  be  phased  out.  S:.nce 
it  appears  that  the  smallest  of  the  AGPE  family  will  be  in 
the  500-pound  class,  this  means  that  the  250-pound  bomb  is 
going  to  disappear  from  the  Marine  inventory  when  they  are 
all  used  up.     Consequently,  wherever  the  Mk  81  or  Mk  82  is 
the  preferred  weapon  for  the  AV-8A,   the  500-pound  AGPB  will 
be  the  replacement  weapon.     P^ ' s  are  not  available  as  yet  for 
the  AGPB  family,   so  there  is  no  basis  for  comparison  with  the 
Mk  81  or  Mk  82,     Handling,   leading,   and  arming  problems  will 
be  reduced  when  the  7iGPB  becomes  operational. 

c.  Anti-Personnel  Anti-Material  Bomblet.     This  weapon- 
is  similar  to  Rockeye;   however ,   it  weighs  75C  pounds.     It  is 
possible  that  APAM  will  eventually  replace  Rockeye;   if  this 
happens,   it  will  have  important  implications  for  the  AV-8A, 
namely  not  as  many  can  be  carried.     If  the  final  APAM  design 
includes  the  popup  mode   (when  the  weapon  hits  "soft"  surfaces, 
it  pops  up  3  to  10  feet  and  detonates  in  the  air) ,   it  will 
significantly  increase  the  cf f ectiveness  against  troops  both 
in  foxholes  and  in  the  open.     APAM  is  not  as  effective  against 
tanks  as  Rockeye,  but  the  difference  in  capability  is  small  in 
most  cases.     It  is  quite  likely  that  APAM  will  become  an  often- 
carried  weapon  for  the  AV-SA.     The  Py.  tables  in  Section  6  of 
this  annex  contain  Pv  values  for  APAM  against  many  of  the 
targets.     Except  for  Bulldog,   AP7v-l  is  the  only  R&D  weapon-  for 
which  Pfc's  are  available. 

d.  Advanced  Incendiary  Weapon .     Of  all  the  R&D  weapons, 
considered  here,  probably  the  Advanced  Incendiary  Weapon  is 
the  one  about  which  the  least  is  known.     The  anticipated  tar- 
gets for  this  weapon  would  certainly  include  buildings,  field 
caches,  and  trucks.     This  weapon  will  probably  not  replace 
any  other  weapons  in  the  complement " of .  weapons  for  the  AV-8A, 
but  would  be  in  addition  to  the  basic  complement. 

e.  Laser  Guided  Bombs.     The  Laser  Guided  Por.b  (LGB) 
is  a  conventional  bomb  with  a  laser  seeker,  a  guidance  unit, 
and  special  tail  fins  delivered  as  a  kit  which  converts  an 
iron  bomb  into  a  semi-active  laser  homing  weapon.     A  conver- 
sion kit  has  been  developed  for  the  500-pound  Mk  82,  which 
is  compatible  with  the  AV-SA. 

7  05.      (C)    Selection,  of  Guided  Missiles  for  the  AV-oA.  The 
air-to-ground  guided  missiles  considered  as  possible  weapons 
for  the  AV-3A  are  Bulldog,  Maverick,  Shrike,  and  Harpoon. 
•  The  Sidewinder  air-to-air  missile  is  already  programmed  for 
AV-8A  carriage. 


sit 


a„  q _  a'     Sidewinder.     This  is  the  only  missile  for  which  the 

J  is  currently  configured.     The  conclusion  that  can  be 
reached  is  that  if  the  AV-SA  is  to  be  used  in  the  air-to-air 
role_Uee  Section  9),  then  -sidewinder  is  thenhost  effective 
weapon  currently  available  for  the  aircraft. 
• 

b.  Bulldog.     The  Bulldog  missile  is  considered  to  be  a 
prune  candidate  for  the  AV-8A.     It  is  being  developed  specifi- 
cally for  the  Marines,   and  it  is  weight-coapatible  with  the 
AV-8A.     The  Pk  data  available  shows  significant  capability 
for  Bulldog  against  tanks trucks,  caches,  pillboxes,  bunkers, 
caves,  wooden  bridges,  KOMAR's,  and  WBLC's,     In  other  words, 
it  is  effective  against  targets  for  which  Rockeyc  is  effective 
as  well  as  targets  for  which.  J^ombs  are  effective.  Should 
AV-8A  bombing  accuracy  prove  to  be  near  that  of  the  CP-471 
system,   serious  consideration  should  be  given  to  incorpor- 
ating a  Bulldog  capability  into  the  aircraft   (see  paraarabh 
703d)  .         .  . J  f 

c.  Maverick.     The  effectiveness  of  EO/TV  homing  weapons 
of  the  Walleye  type  has  been  demonstrated " in  Southeast  Asia. 
The  Tactical  Air  Armament  Plan  of  TAAS  and  subsequent  guidance 
shows  that  the  Navy  plans  to  convert  its  available  FO/TV 
homing  weapon  resources  to  the  heavy   (2 , 3  0 0-pound)  Walleye  II 
configuration.     Because  of  the  limited  lead-carrying  capacity 
of  the  AV-8A,   it  is  unlikely  that  Walleye  II  will  ever  be 
used  with  this  aircraft.     The  Air  Force  developed  Maverick, 

a  smaller  and  lighter   (500-pound)   system,  appears  to  offer 
the  accuracy  of  a  homing  EO/TV  weapon  compatible  with  the 
load  carrying  capability  of  the  AV-8A.     This  weapon  might 
offer  significant  capability  against  bridges,  buildings,  tanks, 
trucks,    ships,   pillboxes,   bunkers,   and  caves.     It  is  suggested 
that  the  possibility  of  incorporating  the  Maverick  system  into 
the  AV-8A  be  explored  further.  , 

d.  Shrike.     The  usefulness  of  Shrike  would  be  against 
such  targets  as  radar  directed  AAA  sites,  coun termortar  radars, 
and  possibly  SAM  sites.     Potential  increase  in  enemy  radar- 
controlled  weapons  indicates  that  a  capability  of  firing  Shrike 
from  the  AV-8A  might  be  desirable.     More  study  would  be  re- 
quired to  determine  the  aircraft  alterations  necessary  to  in- 
corporate the  Shrike  capability.     The  cost  and  desirability 

of  these  alterations  should  be  weighed  against  the  potential 
radar-controlled  weapon,  threat  for.  .AV-SA  missions. 

e.  Harpoon.     Little  io  known  about  the  specific  details 
of  Harpoon  at  this  time.     It  is-  currently  envisioned  as  a 
1,200-pound  missile.     The  symmetric  loading  of  the  AV-SA  would 
require  two  missiles  to  be  carried.     The  AV-SA  would  most 
likely  operate  with  Harpoon  from  a  Sea  Base.     It  is  currently 


G-81 


i 

i 

i 
( 


felt  that  Harpoon  targets   (enemy  ships)   would  be  initially 
detected  by  radar  and  the  initial  fire  control  solutions  gen- 
erated by  the  aircraft  radar.     The  AV-8A  does  not  have  a 
radar,  hence  its  fire  control  information  would  probably  be 
based  on  the  pilot's  visual  acquisition  of  the  enemy  target 
or  possibly  on  a  radar  vector  from  another  friendly  vehicle. 
If  visual  acquisition  were  required,   there  would  be  little 
need  for  Harpoon's  long  standoff  capability.     ."f  the  AV-8A 
approaches  to  visual  acquisition  range,   it  would  probably  be 
better  off  to  make  a  run  on  the  target  with  Rockeye ,  rockets, 
or  guns  and  attempt  to  obtain  a  firepower  kill  on  the  ship. 
Alternative  weapons  might  be  Maverick  or  Bulldog    (if  the  ship 
can  be  illuminated) .     It  is  felt  that  incorporation  of  Harpoon 
capability  in  AV-8A  is  a  subject  for  further  study.  Partic- 
ularly,  the  radar  vector  tactic  should  be  studied. 

706.      (C)   AV-8A  Ordnance  Requirement  Analysis. 

a.  It  was  felt  that  an  attempt  should  be  made  in  this 
report  to  estimate  combat  ordnance  requirements  for  a  deployed 
AV-8A.  squadron.     It  is  not  feasible  to   try  to  determine  ac- 
curate percentages  of  weapon  types  that  would  be  universally 
applicable  to  every  type  of  deployment  in  ary  area  of  the 
world,  as  there  are  too  many  variables.     A  rough  estimate  of 
ordnance  percentages  in  the  mix  of  weapons  can  be  made  on  the 
basis  of  the        data,  the  assumed  frequencies  of  missions, 

and  in  cases  where  data  is  not  available,  on  subjective  judg- 
ment.    Obviously,   the  percentages  of  ordnance  types  cannot  be 
made  on  a  Pj^  basis  only,  because  these  data  are  not  complete 
for  all  weapons,   notably  the  Aden  30mm  guns  and  the  Zuni  rocket 
with  the  Mk  6  3  YCMR  warhead.     Also,   some  weapons  which  do  not 
show  up  well  on  a  P]^  basis  have  other  reasons  for  being  in- 
cluded in  the  ordnance  mix.     The  estimates  given  are  based 
largely  on  extrapolated  P^  data,  on  assumed  frequencies 
of  mission  occurrence,   and  on  subjective  judgment.     No  con- 
sideration is  given  to  cost  in  the  analysis. 

b.  In  any  actual  deployment,  operational  judgment, 
the  area  of  deployment,   the  nature  of  the  enemy,   the  reason 
for  deployment,   and  the  actual  availability  of  weapons  in 
the  Navy  stockpile  will  affect  the  mix  of  ordnance. 

c.  In  the  analysis  in  this  annex,   essentially  only 
three  weapons  ^?re  chosen  as  "best,;  for  most  targets — Rockeye 
II,  Mk  81,   and  Mk  82  bombs    (including  Snakeye  and  conical 
fins) .     There  were  a  few  selections  of  rockets  and  Mk  83 
bombs.     Other  weapons  should  be  included  in  the  mix  for  dif- 
ferent reasons.     The  Aden  30mm  gun  should  be  included  for  its 
usefulness  for  attacking  targets  of  opportunity ,  and  its  for- 
ward firing  capability,   useful,   for  example,   in  providing 
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suppressive  fire  ro  protect  downed  aviators  in  search  and 
rescue  operations.     Some  mix  of  Zuni  rockets  (particularly 
with  the  Mk  63  warhead)   and  2.75-inch  FFAR  pods  should  be 
included,  again  for  their  forward  firing  capability  and  use- 
fulness against  targets  of  opportunity;   also,   in  a  few  cases, 
rockets  were  the  best  on  a  Pi,  basis.     Firebombs    (Mk  77)  should 
be  included  for  their  psychological  effects  and  their  ability 
to  be  utilized  closer  to  friendly  troops  than  high  explosive 
weapons . 


d.     It  is  felt,   subjectively,   that  these  weapons  (guns 
rockets,   firebombs,,   and  possibly  the  CBU-55/B  fuel  air  explo- 
sive)  should  constitute  at  least  25  percent  of  the  air-to- 

Thc  remaining  7  5  percent 


iron 
+-  h, 


bombs,  exceat 


ground  ordnance  mix  for  the  AV-8A. 
of  the  mix  should  consist  of  Rockeye  II  and 
as  discussed  in  subparagraph  f.  below.     Since  tbe  anaiysi: 
in  this  study  showed  no  marked  preference  between  Mk  81  and 
Mk  82,   no  distinction  will  be  made  between  them  here,  and 
they  will  be  referred  to  simply  as  "bombs." 


e.     The  assumptions  made  on  the  relative  frequencies 
of  the  three  missions  were :     85  percent  of  the  AV-8A 
sorties  for  close  air  support,   10  percent  for  deep  air  support, 
and  5  percent  for  armed  reconnaissance.     The  relative  frequen- 
cies of  "best  weapon"-  choice  between  Rockeye  and  bombs  (ex- 


clusive of  rockets  or  other  weapons) 
missions  were  approximately : 


for  the  targets  in  these 


CAS:         Rockeye  for  90  percent  of  the  targets 
Bombs  for  10  percent  of  the  targets. 

DAS:         Rockeye  for  30  percent  of  the  targets 
Bombs  for  70  percent  of  the  targets. 

AA.REC:     Rockeye  for  50  percent  of  the -targets 
Bombs  for  50  percent  of  the  targets. 


Combining  these  figures  linearly  and  applying  the 
weighting  percentages  results  in: 


nission* 


85 
10 
05 


( 


9-0 
30 
50 


RE 


*  .10  B)  = 
+  .70  B)  - 
+   .50  B)  = 


.765  RE  + 
.0  30  RE.+ 
.02  5   RE  + 


.085 
.070 
.025 


for  CAS 
for  DAS  ' 
for  ARREC 


where  RE  stands  for  .-cockeye  and  B  stands  for  bombs . 
and  combining  the  similar  terms  results  in: 


Add in q 


.82  RE  +   .18  B 


G-83 
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Since  these  figures  apply  to  only  7  5  percent  of  the  total 
air-to-ground  ordnance  rail.    (25  percent  being  reserved  for 
guns,  roc1  ?ts ,  etc.1  .  these  factors  should  be  reduced  by  75 
percent.     This  results  in  a  total  ordnance  mix  of: 

62  percent  Rockeye 
13  percent  bombs 

25  percent  gun  ammo,  rockets,   firebombs,  FA£ 

f.     It  should  be  recognized  that  the  mix  above,  estab- 
lished largely  on  the  basis  of  kill  probabilities,  results 
in  a  relatively  high  proportion  of  Rockeye  for  close-air 
support    (CAS)  missions  and  a  relatively  low  proportion  of 
firebombs.     However,  the  effectiveness  of  CAS  weapons  often 
depends  on  psychological  and  ether  suppressive  effects  as 
well  as  kill  probabilities.     Depending  on  the  degree  to  which 
Rockeye  is  found  to  be  effective  as  a  CAS  weapon,   it  may  be 
desired  to  substitute  firebombs  for  some  of  the  Rockeyes  in 
the  ordnance  mix  postulated  above.     The  exact  composition  of 
the  desired  mix  will .   therefore,  depend  on  the  degree  to 
which  Rockeye  is  found  to  be  effective  in  support  of  infantry 
as  well  as  on  the  tactical  situation. 


4 
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SECTION  8.      SUPPORT  EQUIPMENT  REQUIRED  TO  MAINTAIN  THE 
ARMAMENT  EQUIPMENT  OF  THE  A V - 8 A  (U)' 

801.  (U)    General .     Two  topics  Will  be  considered  in  this 
section  relative  to  the  maintenance. of  the  AV-SA's  armament  - 
equipment:     bomb  racks  and  launchers. 

802.  (C)   Weapon  Racks  for  the  AV - 8 A 

a.  The  AV-8A  has  five  store  stations,   the  centerline 
station,  .two  inboard  wing  stations  having  a  7.0  g-rated  capac- 
ity of  1,100  pounds,   and  two  outboard  wxng  stations  with  a 
7.0  g-rated  capacity  of  600  pounds.     Many  of  the  weapons  the 
AV-8A  is  to  deliver  are  in  the  500-pound  class ,   so  the  capac- 
ities of  the  wing  stations  typically  allow  two-  stores  to  be 
carried  on  the  inboard  station  and  a  single  store  on  the  out- 
board station.     The  centerline  station   is  somewhat  space 
limited,   being  flanked  on  either  side  by  the  gun  pods  and 
fore  and  aft  by  the  landing  gear.     For  this,  and  other  reasons, 
the  centerline  station  appears  best  suited  to  carry  a  single 
store . 

b.  The  British-built  rack  supplied  with  the  AV-8A  is 
the  Ejector  Release  Unit  No.    119  Mk   1   (ERU-119).     One  of  these 
racks  is  carried  by  each  wing  pyon  and  on  the  centerline 
station.     For  use  on  the  inboard  wing  stations  primarily, 

the  British  are  usino  a  twin  store  carrier  that  has  two  of 
these  ejector  units  side  by  side  that  release  the  stores 
vertically.     Some  of  the  features  of  the  ERU-119   are  14-inc!" 
suspension  spacing  only,   the  use  of  two  ejection  cartridges, 
ejection  attitude  control  by  means  of  replaceable  gas  throttles 
(orifices),   and  wrench-tightened  sway  braces.     This  basic  rack 
seems  to  be  relatively  simple  and  appears  to  bo  designed  for 
easy  maintenance. 

c.  The  inboard  wing  stations    (possibly  the  outboard 
wing  stations)   could  be  fitted  with  auxiliary  racks  to  pro- 
vide the  capability  of  carrying  two  or  three  weapons.  Tae 
Triple  Ejection  Rack   (TER)    presently  in  the   inventory  can  be* 
accommodated  on  the  wing  stations,  but  all  three  stations  on 
the  TER  cannot.be  .loaded  because  of  interference  between 
weapons  on  adjacent  wing  stations  on  ejection.     The  TER  might 
be  used  in  an  interim  period,  but  these  stations  will  almost 
certainly  be  fitted  eventually  with  racks  for  two  or  more 
weapons  that  eject  vertically,  much  as  the   tvi.-   c.tore  verti- 
cal ejection  rack  used  on  British  aircraft. 

d.  Among  presently  operational  £iircraft,  probably  the 
most  comparable  to  the  AV-8A  in  the  weapons  to  be  delivered, 
in  store  station  weight  capacity,  and  in  weapon  system 


complexity  is  the  A-4  .  In  an  attempt  to  gain  insight  into 
AV-8A  operations,  a  set  of  conventional  weapons  checklists 
for  the  A-4  aircraft  were  reviewed  to  determine  the  amount 
of  special  test."  equipment  and  tools  that  are  required  to 
check  cut  and  am  the  A-4  with  a  variety  of  free-fall  weapons 
and  with  rockets  and  guns.  The  results  of  this  effort  are 
summarized  in  Table  G-3-1. 

e.  Considering  the  test  equipment  listed  in  Tables 
G-8-1  and  G-8-2    (see  paragraph  803),   it  is  pertinent  to  note 
that  there  is  essentially  no  commonality  between  test  sets 
for  racks,   launchers,  and  weapons,   even  though  the  same  arma- 
ment circuits  of  the  basic  racks  and  of  the  aircraft  are  used 
for  many  weapons.     The  great  diversity  of  test  sets  alone 
argues  against  both  the  large  number  of  different  weapons  the 
AV-SA  could  deliver  and  the  planning  of  dispersed  operation 
of  the  aircraft  due  to  the  amount  of  support  equipment  it 
takes  to  insure  adequate  maintenance  of  the  armament  system 
and  the  proper  loading  of  weapons. 

f.  Consumable  items  for  the  weapon  racks  when  re- 
loaded are  few  in  number.     In  a  TER ,   for  instance,  there 
are  only  two  kinds  cf  ejection  cartridges  used,  and  there 
is  a  filter  plug   (P/N  2171790)   that  is  occasionally  needed. 
Arming  wires  and  Fahnestock  clips  are  expended  with  the 
weapon  upon  release.     In  general,   the  parts  supply  for 
racks  does  not  present  the  problem  that  rack  maintenance 
does.     The  combustion  products  caused  by  the  burning  of 
the  ejection  cartridges  requires  routine  maintenance  after 
each  ordnance  drop. 

803.      (O)    Launchers  for  Guided  Weapons .     The  four  guided 
weapons  that  are  weight-compatible  with  the  AV-8A  and  the 
launchers  and  test  equipment  that  are  currently  used  for 
these  weapons  are  listed  in  Table  G-8-2 . 

a.     Fitting  the  LAU-7A  launcher  for  the  Sidewinder 
missile  to  the  aircraft  requires  an  adapter  for  14-inch 
suspension.     This  arises  from  the  fact  that  the  launcher  " 
offers  only  30-inch  suspension  spacing,  while  the  spacing 
on  all  7\V-8A  store  stations  is  .14   inches.     The  British 
have  fitted  twin  launchers  to  fne  outboard  wing  stations 
of  the  AV-8A  so  the  problem  m-y  be  reduced  to  choosing  their 
adaptive  hardware  or  making  an  adapter  to  fit  present  launcher 
to  the  14 -inch  suspension . 


iifiiASSffiBi 


TABLE  G-8-1.      (U)    TEST  EQUIPMENT  AND  SPECIAL  TOOLS  NEEDED 
TO  LOAD  A-4/TA-4  AIFCRAFT  ACCORDING  TO  CONVENTIONAL 
WEAPONS  CHECKLISTS* 


Procedure  or  Weapon     Tor-t  Equip-er.t  or  Special  Tools 


Release  and  Control 
Basic 


GP  Bombs 
Firebombs 
Air-Laid  Mines 
Pyrotechnics 

Roche  t  s/Lau  nc hers 


Dispensers 


AN/PSM-4  Multimeter  or  Equivalent 
Rocket  Launcher  Firing  Circuit  Test  Set 
AWM-4  Test  Set   (Electrical  Fuzing)** 
JATO  Circuit  Tester    (49327-1/5DL98) ** 
AN/ASM-150  Test  Set  (CP-741/A) 
ALM-70  (ALE-29A) 
1/2  OEM  5  Wat_  Resistor 
(FSN  9N5905-G23-2G37) 

None 

Fue?   Gelling  Unit  Mk  I  Mod  0 
None 

JATO  Circuit  Tester  49227-1  or  50L98** 
PMER  Operating  Lever  50D155-1** 
Flare  Unicadir.T  £-  Preach  Removal  Tool 
67A312C1 


Prima rv : 


est  Set,   Firing  Circuit,  - 
Rc  eke  I"  Launcher,  TS-2?7_/ANM  (53A53D1) 
with  SEC  813,   Revision  B> 
Secondary  :     Test  Set,  Firing  Circuit, 
Rocket  Launcher,  P/N  53A.53D1  with  SEC 
812,   Rev  isip n  A . 

Secondary :     Test  Set,  Firing  Circuit, 
Rocket  Launcher,  P/N  53A53D1  v.ith 
AAC  211. 

Primary :     Shielded  Stray  Voltage 
Adpater  Cable    (Instructions  for  local 
manufacture  of  shielded  cable  at  an 
intermediate  maintenance  level  are 
contained  in  NAVAIR  17-15P-3)  . 
Alternate :      (Only  if  Primary  not  avail- 
able) 

Rocket  Adapter  Cable  P/N  4667350 
Hook  Unlock  Tool  DAC38137  24 
Detent  Lift  Tool 

Same  as  for  Rockets/Launchers 
None  _______ 


CBU-55/B  (FAN;  

j    *  Checklist  series  for  the  A-4/TA-4  aircraft  i 
NAVAIR  01-85AD-75-1A2, 
**  Not  applicable  to  AV-8A.  
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b.     TAAS  indicates  tho  LAU-7A   (Sidewinder)   and  Aero  5A 
(Shrike)   launchers  are  to  be  replaced  by  1974  v/ith  a  single 
launcher  from  which  all  of  the  rail-launched  missiles  may  be 
delivered.     The  LAU-83A  launcher  is  under  development  for 
these  weapons,  and  alternative  plans  call  for  the  development 
of  a  launcher  v/ith  even  more  universal  applicability.  For 
the  AV-8A,   it  may  be  desirable  to  have  a  launcher  capable 
of  carrying  two  Sidewinders  on  each  of  the  outboard  stations. 


j  SECTION   9.     AV-8A  AIR-TO-AIR  CAPABILITY  (U) 

i  901.      (C)   General .     There  are  no  comprehensive  ways  to  measure 

air-to-air  capability.     Instead,  a  limited  comparison  to  air- 
craft performance  parameters  is  usually  employed.     A  compari- 
son of  the  AV-8A  with  other  aircraft  in  the  air-to-air  role 
is  hampered  by  a  lack  of  complete  flight  test  data.  When 
these  data  are  available,  more  complete  and  definitive  com- 
parisons will  be  possible.     This  comparison  will  deal  with 
available  information  and  is  limited  by  that  fact.     The  com- 
parison is  complicated  by  the  fact  that  most  VTOL  aircraft 
have  unique  and,   for  comparative  purposes  with  other  type  air- 
craft,  strange  capabilities. 

a.  Air-to-air  capability  has  two  aspects.  One  deals 
with  capabilities  as  an  interceptor,  the  other  as  an  escort 
or  salf -defending   "dogf ighter . " 

b.  The  AV-8A  may  offer  better  capability  as  a  day 
interceptor  than  most  U.S.  aircraft.     It  has  established,  at 
least  unofficially,   a  time-to-climb- to-10 , 000-feet  record. 
Its  augmented  turbofan  engine  allows  more  high-sp.eed/low- 
altitude  endurance  than  most  U.S.   fighter  aircraft.  The 
AV-8A  has  limited  night  and  all-weather  interceptor  capabil- 
ity. 

c.  To  evaluate  its  escort/self-defense  role,   the  AV-8A 
must  be  considered  on  a  more  extensive  basis.     Table  G-9-1 
shows  performance  data  for  trie  AV-8A,   the  most  extensively 
employed  enemy  aircraft,  and  the  F-8H  for  comparison  purposes. 
It  is  assumed  the  AV-8A  is  equipped  with  two  30mm  gun  pods 
and  two  AIM-9  Sidewinder  misr,iles,   with  50  percent  internal 
fuel.     The  data  are  for  the  Ay- 8 A  with  Pegasus  11  engine. 

d.  In  air-to-air  maneuvering  combat,  three  things  are^ 
generally  recognized  as  important.     These  are    (1)    to  gain  and 
mainta'n  an  energy  advantage  over  one's  opponent.    (2)   to  gain 
an  angular  position  advantage  without  losing  energy,   and ^  (3) 
to  force  overshoots  if  an  opponent  has  an  energy  or  heading 
advantage.     Specific  excess  thrust  is  a  good  measure  of  an 
aircraft's  ability  to  maintain  and  increase  speed  or  altitude, 
hence  energy  level.     Lacking  this  sort  of  information,  thrust 
loading  or  thrust-to-sight  ratio  is  a  measure  of  this  ability 
if  aircraft  have  similar  or  comparable  drag  characteristics. 
A  lower  wing  loading  allows  changes  in  angular  position  with 
less  loss  in  energy.     VJing  loading  and  thur st-to-weight  are 
thus  good  rough  estimators  of  combat  mancuvorability .  This 
combat  maneuverability,  along  with  maximum  -instantaneous 
turn  and  deceleration,   are  measures  of  an  aircraft's  ability 
to  generate  overshoots,  the  first  if  maneuvering  air-to-air 
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combat  is  to  be  offensively  successful,   the  second  and  third 
to  be  defensively  successful. 

e.  As  a  conventional  aircraft,  the  AV-8A,  on  first 
glance,  has  a  higher  th r us t - to-we igh t  ratio  than  the  other 
aircraft.     It  also  has  a  much  higher  comparative  wing  loading, 
with  its  attendant  higher  drag  in  high  "g"  turns.     Both  of 
these  comparisons,  however,  must  be  modified  by  the  unique 
characteristics  of  the  AV-8A. 

f.  The  thrust-to-weight  ratio  of  the  aircraft  is  a 
good  comparison  so  long  as  the  drag  characteristics  of  the 
aircraft  are  similar.     The  AV-8A  is  a  very  high  drag  type 

of  configuration  as  illustrated  by  its  low  maximum  speed  for 
such  a  high  thrust-to-weight.     This  means  that  the  AV.-8A  would 
probably  have  little  excess-thrust-loading  advantage  versus 
the  MiG  17  at  any  speed.     The  MiG  21,  on  the  other  hand,  with 
a  higher  maximum  speed,   obviously  has  more  excess  thrust  at 
high  speed  than  the  AV-8A.     This  would  also  be  true  at  speeds 
much  lower  than  the  AV-8A's  top  speed,   since  the  drag  curve 
rises  sharply  as  the  top  speed  is  approached.     The  MiG  21' s 
net  thrust  advantage  would  probably  hold  down  to  speeds  lower 
than  500  knots    (for  the  tabulated  sea  level  conditions,  at 
higher  altitudes  the  MiG  21' s  advantage  would  be  even  more 
extensive  as  the  difference  in  maximum  speed  is  higher  and 
drag  characteristics  more  advantageous  at  higher  altitudes ) . 

g.  The  AV-SA  disadvantage  in  wing  loading  compounds 
its  thrust  problems .     Conceptually,   this  disadvantage  might 
be  alleviated  by  using  the  aircraft's  unique  capability  to 
vector  thrust.     This  capability  has  been  treated  analytically 
several  times  in  the  past.     A  Center  for  Naval  Analysis 
.study   (reference  10)   treated  AV-8A  type  thrust  vectoring  in 
maneuvering,    "The  amount  of  wing  loading  that  can  be  unloaded 
by  thrust  vectoring  is  as  follows.     At  rest,   the  engine  can 
be  used  to  unload  the  wing  by  1.0  g,   since  the  airplane  has 
VTOL  capability.     At  V  the  wing  cannot  be  unloaded  at 
all  without  slowing  down.     In  between  these  extremes,  the 
amount  of  unloading  at  constant  turn  velocity  varies  as  the 
difference  between  the  drag  versus  speed  and  net  thrust  versus 
speed  curves  do,  at  a  slightly  higher  rate  than  (Vmax-V)2. 
Thus,   at  speeds  near  maximum  speed,  very  little  contribution 
from  thrust  vectoring  is  possible  for  constant  speed  and  al- 
titude turns.     J.   S.  Antinello  published  a  more  recent  study 
in  the  Journal  of  Defense  Research    (Summer  1970)   on  the 
thrust  vectoring  turn  capability  of  the  A V - 8 A  configuration. 
The  striking  aspect  of  this  analysis  is  the  small  minimum 
turn  radius  exhibited  by  an  aircraft  with  the  AV-HA's  config- 
uration.    When  the  thrust  is  vectored,  rapid  deceleration 
-occurs  and  a  "wind-up-turn"  of  rapidly  decreasing  speed,  and 


i 
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thus  of  turn  radius,  can  occur.     An  editor's  note  states  that 
flight  tests  of  the  P1127  Kestrel  revealed  its  capability  to 
change  from  a  defensive  to  an  offensive  position  against  a 
Northrop- T-38  chase  plane.     The  article  demonstrates  that  thi: 
position  advantage  is  achieved  at  the  expense  of  a  velocity 
disadvantage  due  to  the  speed  loss  accompany ing  Lhrust  vec- 
toring.      In  order  to  realize  an  offensive  advantage ,  the 
AV-8A  must  then  increase  speed  or  energy  level.     This  may  not 
be  easily  done  with  the  AV-8A's  low  excess  thrust  at  higher 
speeds.     This  phenomenal  wind-up  turn  of  the  AV-8A  is  thus  a 
very  good  defensive  air-to-air  capability  but  may  be  a  very 
poor  offensive  air-to-air  capability. 


h.  Table  G-9-1  illustrates  an  advantage 
in  air-to-air  combat  that  is  not  often  used  in 
craft.  This  is  the  entry  for  fuel  consumption 
that  the  AV-8A  burns  up  fuel  in  combat  at  half 


the  MiG  17/21.  These 
terms. of . the  fraction 
at  maximum  continuous 
In  general,   the  AV-SA 


for  the  AV-8A 
comparing  air- 
which  shows 
the  rate  of 
are  given  in 


fuel  consumption  figures 
of  full  internal  fuel  used  per  minute 


thrust  and  are   thus  directly  comparable, 
should  be  able  to  employ  defensive  ma- 
neuvering until  the  MiG  17/21  reaches  a  low  fuel  state  and 
tries  to  leave  an  engagement  to  return  to  base.     Since  its 
fuel  consumption  rate  is  so  much  lower ,  the  AV-8A  may  be 
able  to  pursue  the  interceptors  and  fire  missiles  at  them. 


i.     The  AV-8A  seems  to  offer  a  unique  kind  of  maneuver- 
ing air-to-air  capability.     Its  wing  loading  is  much  higher 
than  the  MiG  17  or  21.     Its  thrust  loading  would  probably  not 
compensate  for  this  fact  except  at  very  low  speeds   (less  than 
300  knots).     If  the  AV-8A  attempts  to  use  thrust  vectoring, 
it  results  in  a  good  defensive  maneuver  of  position  as  large 
overshoots  can  be  generated.     This  defensive  position  might 
be  used  to  an  offensive  advantage  by  employing  the  AIM- 9 
Sidewinder  from  it.     This  requires  close  examination,   as  the 
envelope  for  this  missile  may  be  vanishingly  small  if  the 
speed  differential  after  the  overshoot  is  very  large  and 
firing  opportunities  may  thus  be  severely  limited.     The  AV-RA 
has  a  low  fuel  consumption  and 
to   "stay  and  fight." 


this  offers  a  greater  ability 


(C)   Summarv  of  Air-to-Air 


902. 

an  interceptor, 


Cajoab. 


.litv  of  the  AV-8A. 


the  AV-8A  will  have  good,  capability  for 


As 
air 


*  This  analytic  demonstration  involved  an  analysis  of 
two  aircraft  with  the  following  configuration:     Pll^-1  aerc-r 
dynamic  characteristics,   current  AV-8A  wing  area  and  combat 
weight,  Pegasus  101  engine.     One  such  aircraft  employing 
thrust  vectoring  was  compared  to  one  not  employing  thrust 
vectoring . 
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defense  of  a  FEBA.     As  an  escort/self-defense  fighter,  it  has 
good  full  pov/er  endurance  and  a  unique  defensive  turn  capa- 
bility.    Its  success  in  combat  maneuvering  v/ill  depend  on  its 
defensive  turn  and  subsequent  employment  of  its  air-to-air 
missile . 
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SECTION  10.      CONCLUSIONS  (U) 

1001.      (C)   AV-8A  Weapon  Complement" 

a.  On  the  basis  of  the  analysis  in  this  annex  (Sec- 
tion 7) ,  the  basic  weapon  complement  for  shipboard  or  shore- 
based  operations  for  the  AV--8A  should  include: 

Rockeye  II 

Mk  81  or  Mk  82  bombs    (including  Snakeye) 

Aden  3  C nun  guns 

Sidewinder 

For  shore-based  operations,  the  following  additional  weapons 
could  be  included  but  not  at  the  expense  of  the  above  weapons 

Zuni  with  Mk  63  VCMP.  warhead 
LAU-69A/A  2.75-inch  FFAR  pods 
Mk  77  firebomb  and  CBU-55/B  FAE 

These  last  four  weapons  cannot  be  entirely  supported  on  the 
basis  of        effectiveness.     Pj-'s  are  not  available  for  Zuni/ 
VCMR  or  CBU-55/B.     The  basis  of  argument  for  LAU-69 ,  Mk.77, 
and  C3U-55/B  FAE  is  due  to  their  ability  to  be  used  closer 
to  friendly  troops  than  the  high  explosive  bombs  or  cluster 
weapons . 

b.  Eased  on  the  analysis  in  paragraph  706  in  this 
annex,  the  approximate  percentages  of  ordnance  types  to 
supply  to  a  deployed  AV-8A  squadron  are: 

62%  Rockeye  II 

13%  bombs   (Mk  81  and/or  Mk  82)  - 
25%  mix  of  30mm  gun  ammo,   rocket  pods,  firebombs, 
-    •  and  CEU-55/B  FAE 

These  percentages  are  to  be  interpreted  only  as  broad  guide- 
lines.    They  are  without  regard  to  cost  and  based  on  the 
many  assumptions  listed  in  paragraph  706.     In  any  actual 
deployment,   the  percentages  should  be  modified  by  operational 
judgment,   the  area  of  deployment,   and  the  nature  of  the  enemy 
as  well  as  the  actual  supply  and  availability  of  weapons  in 
the  Navy's  arsenal.     To  some  extent,   it  may  be  desirable  to 
substitute' firebombs  for  Rockeye  in  the  close  air  support 
r  o  1  e . 

c.  Within  the  1973-198C  time  frame,   the  following 
weapons  can  be  expected  to  be  included  in  the  AV-8?v's  basic  . 
complement : 


< 


* 


(1)  500-pound  version  of  Advanced  BP  Bomb  (re- 
placing Mk  81  and  Mk  82) . 

(2)  APAM   (possibly  replacing  Rockeye  II) . 

(3)  High-speed  FAE   (replacing  low-speed  FAB) . 

Additional  study  is  needed  to  assess  the  utility  of  the 
Advanced  Incendiary  Weapon  and  the  Mk  82  version  of  the 
laser-guided  bomb  for  AV-o7i  operations. 

d.     The  only  guided  missile  for  which  the  AV-8A  is  cur- 
rently configured  is  Sidewinder .     It  is  the  conclusion  of 
this  analysis  that  serious  consideration  be  given  to  studying 
the  possible  inclusion  of  the  capability  to  launch  the  Bulldog 
semi-active  laser-homing  guided  missile  and  the  Maverick 
electro-optical  television  homing  missile  and  the  Shrike  anti- 
radar  missile.     Additionally,  the  utility  of  including  the 
capability  to  launch  the  Harpoon  anti-shipping  missile  should 
be  explored. 

*e.     One  weapon  for  which  data  were  sadly  lacking  in 
this  study  is  the  Aden  30mm  gun.     There  arc  a  few  important 
cases  where  there  appears  to  be  a  trade-off  in  effectiveness 
between  the  guns  and  Rockeye,  notably  on  fast-reaction,  and 
the  fact. that  there  are  potentially  competitive  gun  systems 
that  v.'ill  undoubtedly  be  proposed  for  the  AV-8A,   it  is  felt 
that  additional  study  would  be  desirable  to  determine  the 
effectiveness  of  the  Aden  3  0mm  gun. 
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This  report  presents  a  concept  for  sea  based  employment,  land  based  em- 
ployment, and  phasing  ashore  of  the  AV-8A  in  amphibious  operations.    The  report 
describes  command  ana  control  procedures  and  logistic  support  requirements  for 
i     h  phase.  (U) 

CVA  and  CVS  aircraft  car  riors  nuti  LPH  and  LHA  amphibious  ships  are 
capable  of  serving  as  Sea  Bases  providing  full  support  for  AV-8A  operations  Ships 
with  helicopter  landing  platforms  may  serve  as  Sea -Platforms  for- dispersal  of  : 
AV-8Afs.    (U)  . 

AV-8A  operations  in  support  of  the  landing  force  will  occur  in  three  dis- 
tinct phases.   Phase  One  features  operations  from  Sea  Bases  --  Phase  Two  fea- 
tures" iraplacement  of  a  Facility.  --  and  Phase  Three  includes  establishment  of  a 
Main  Base. 

During  Phase  One,  fully  armed  and  fueled  AV-8A's  will  operate  from  Sea 
Bases.   When  required  by  the  Commander,  Landing  Force,  AV>8A*s  can  land 
ashore  at  Forward  Sites  and  stand  by  for  on-call  missions  from  nearby  ground  units. 

In  Phase  Two,  the  AV-8A  will  be  dependent  upon  Sea  Bases  for  maj(  j 
logistical  Support,  but'will  be  capable  of  sustained,  highly  responsive  close  air 
support  within  the  beachhead  area. 

As  the  amphibious  operation  progresses  and  if  dictated  by  the  situation, 
the  AV-8A  will  enter  Phase  Three  deployment  which  requires  the  establishment  of 
  (Continued  on  the  back) 
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13.    ABSTRACT  (Continued) 

of  the  Main  Batie  which  will  provide  for  complete 
support  of  AV-ttA  operations  ashore.  Facilities 
and  Forward  $tff«8  will  continue  to  be  established 
as  desired  Id  -■-unport  the  scheme  of  maneuver.  (U] 

Tliiy  concept  of  operation  is  compatible 
with  the  Marine  Air  Command  and  Control  System, 
When  minimum  response  time  is  paramount,  the 
Direct  Air  Support  Center  may  assign  forward 
based  AV-8A's  to  be  launched  in  direct  response 
to  mission  requests  from  designated  ground  units. 

m 

Thin  concept  of  operation  allows  the 
AV-8A  to  provide  responsive  air  support  for  the 
ground  forces  in  all  phases  of  an  amphibious 
operation,  to  Stage  ashore  early  without  extensive 
base  development,  and  to  improve  the  responsive- 
ness of  close  Mr  support.  (U) 
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